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OVERHEAD CABLE WAY, STALINGRAD POWER HOUSE SITE. 








Compact and engineered for rugged, on-the-job service, 

the Euclid S-12 Hydraulically Operated Scraper is unequalled for 
performance, maintenance, accessibility and design. Power 
packed with a 218 h. p. engine...featuring a wide, 

shallow bowl with sectional cutting edges that can be arranged 
to suit the job...complete hydraulic controls which eliminate 

cable breakage etc.... with large, big capacity tyres for maximum 
flotation—the S-12 cuts earthmoving costs to the minimum, 











Also available in the 
7 to 10 cubic yd. range 
Euclid Model S-7 


BLACKWOOD HODG 


BLACKWOOD HODGE (INDIA) PRIVATE LTD. 
CALCUTTA + MADRAS + DELHI » BOMBAY 





£3/538 ASSOCIATED COMPANIES BRANCHES WORKS AND AGENCIES THROUGHOUT THE WORLD 
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WIRES AND CABLES 


of all types, L.T. and H.T. 
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SIEMENS & HALSKE AG - SIEMENS-SCHUCKERTWERKE AG 


GERMANY 


SOLE REPRESENTATIVES! 


SIEMENS ENGINEERING & MANUFACTURING CO. 


OF INDIA PRIVATE LTD. 
BOMBAY - CALCUTTA . NEW DELHI 
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15 KVA to 2000 KVA... 


A SMALL TRANSFORMER FOR YOUR WORKSHOP... 
LARGE TRANSFORMERS FOR YOUR FACTORY — 








Continued leadershi 

in design, improved 
of manufacture, and rig 
guarantee to every Brust 


a strength, and a reliability whic 
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ower and long trouble-free service. 
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NEW DELHI P.O. Box No. 172 


ELECTRIC CO., LTD. 


BANGALORE-3 
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A SIGNIFICANT CONTRIBUTION TO CONCRETE DAM BUILDING IN INDIA 


INDIA PIONEERS ORIGINAL METHOD 
AA ALTA TT SS EIS oe = ae LA ar RNNeceeee mmm 


FOR ECONOMIC COOLING OF AGGREATES 





A view of the Aggregate Cooling plant which was installed at Vaitarna, (Bombay). 


India made a unique experiment when in the First ing aggregates will be used for the construction 
Plan period a “‘Carrier” refrigeration plant was in- of the Koyna Dam, by the main contractors, 


stalled at Vaitarna, Bombay, by Volkart Brothers Messrs. Shah, Salzgitter & Jolly Ltd., speaks elo- 


(predecessors of Voltas Limited) in conjunction with quently of the popularity of the aggregate cooling 
Hindustan Construction Co. Ltd., for pre-cooling plant utilising the “Carrier” Centrifugal Machine. 
aggregates and sand to a pre-determined temperature 

with the help of chilled water and air, so that the For more details, write to 

concrete mix might not gain a temperature above 
60°F at the time of placement. This method proved 
an outstanding success besides being economical, 
continuous and quick. In the wake of this success, 
the Hindustan Construction Co. Ltd., are adopting 
the same process for the construction of the 





Rihand Dam, for which purpose they have placed VOLTAS LIMITED 
orders with Voltas Limited for a 500 BHP ‘‘Carrier’’ Air Conditioning and Refrigeration Dept., 
Centrifugal Machine to enlarge the capacity of the P.O. Box 900, 


previous plant. That the same method for pre-cool- Bombay | 
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FACTS BEHIND FIGURES 
Astride India’s rivers are rising mighty 


dams to bring power and plenty to the nation. 
With the completion of the major 
Plan projects, 171 million acre feet of 
171 million India’s river water will be harnessed. The 
new river valley schemes will release 
2,000,000 KW power and irrigate 16 million 
acre acres. The total expenditure on 


feet water 


for a 38% increase over the First Plan. 
These great development schemes constitute 


power and one of the most important aspects 


of the nation’s efforts to achieve economic 


plenty self-sufficiency. Texmaco, pioneer 


in many fields of engineering, working in 


irrigation, power and flood control during 
the next five years will be Rs. 913 crores, 


technical collaboration with Voest 

of Linz, Austria, has constructed a wide 

range of hydraulic dam equipment 

for Rupar, Hirakud and other projects. ze 
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serves India's 


basic industries 


TXC-22 


TEXTILE MACHINERY CORPORATION LIMITED 
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Brazil 


over 13,000,000 total rated H.P. ... 


of Dominion Turbines are installed or on order for world hydro electric projects. 
TYPES: FRANCIS, IMPULSE, PROPELLER, KAPLAN 


LOCATED IN: Colombia, Jamaica, Brazil, Bolivia, 
Ceylon, New Zealand, Pakistan, India, Canada 


DOMINION ENGINEERING 


COMPANY LIMITED, MONTREAL 
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Cast lron Pipes with flanged joints are impervious to rust and: 
corrosion and particularly suitable for pumping and high 
pressure mains as well as for conveying acid, sugarcane 

juice and other liquids of commercial value. They are 
manufactured at Kulti to British Standard Specification. 


THE INDIAN IRON & STEEL CO. LTD. 


Sales Office: 12, Mission Row, Calcutta | 
Works: BURNPUR & KULTI 


Managing Agents: MARTIN BURN LTD. 12, Mission Row, Calcutta. 
Branch Offices : 


NEW DELHI P. O. Box 44 * BOMBAY P. O. Box 276 * KANPUR P. O, Box 232 
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“Our highways of to-morrow ... 
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=. can be built by 
CATERPILLAR: 


to-day 7 








199 


Because India’s expansion programme is 
in full swing many new industries are coming 
into existence and due to the ‘Grow More Food’ 
campaign more food is being produced. More and more goods are 
being carried by road transport. 

To open up new areas, to take care of the increasing traffic, new roads must ‘ 
be built and old roads have to be improved. 


Better roads can be built with Caterpillar equipment. You do not save 
time by stopping the clock. Neither do you save money by buying cheap 
equipment. Caterpillar equipment will save you both time and money 

by giving you better output with less downtime and more 

economical operating costs. 


Py 


Invariably a first choice among Government engineers and 
leading contractors, CATERPILLAR will, no doubt, play 
a leading part in building India’s future Highways. 


CATE RPILLAR* Paving the way to India’s progress 


“Caterpillar end Cot are Registered Trademarks of Caterpillar Tractor Co., U.S.A. 


TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (BUCKWELL- TRACTOR & EQUIPMENT 
LIMITED LIMITED INDIA) PRIVATE LIMITED CORPORATION (PRIVATE) 
Post Box 323, Calcutta Post Box 278, Bombay Post Box 289, New Delhi LIMITED 
Post Box 66, Lucknow Post Box 5247, Madras New Colony, Jaipur P.O. Box 279, New Delhi 
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Engines gain in prestige! 
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ii HE increasing demand for 
an Kirloskar Engines is justified by their 
widespread popularity in the foreign 

countries, such as Cyprus, Persian Gulf, 

(itt Q\ Middle East, Indonesia and Africa. 
Kirloskar Engines are designed for faultless 

performance. Economical in price and 

operation, these engines have gained 

in prestige at home and abroad and 

secured a pride of place for 
the field of Indian Industry. 
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KOEL/E-1/S7 TOM & BAY (Adveg.) Ltd 
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HEAVY DUTY 
TRANSMISSION 
BELTING 
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BETTER BELTS 
FOR EVERY DRIVE BY 














No matter what your belting needs, there's 
a Goodyear belt that will do the job better 
at lowest cost. Goodyear’s line of belts is 
complete and covers every possible use. Let 
us check your installation — we'll recommend 
the right Goodyear belt for your job. 


GOODFYEAR |; 


THE GREATEST NAME IN RUBBER 
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WORLD-WIDE ORGANISATION 


are behind every SUS{P bearing. Fifty years ago the SIS 
Organisation made a very modest start. Today, steel of un- 
surpassed quality from &{0G{P’s own mines and steelworks, a 
reputation for the highest standards of dimensional and runmng ea 
aceuracy and practical bearing designs of proven efficiency are 

the open secrets of H0GFs success . . . and are reasons why today 
S\0SFis the world’s leading manufacturer of roller bearings. 
SSCS has 24 factories where machines and methods are contin- 
ually being improved in the search for still greater manufacturing 
aceuracy. Special engineering departments and modern laboratories 
carry out intensive theoretical and practical research into i 
materials, bearing designs and bearing schemes. Behind all this 1s ' 
the combined experience of 50 years’ service to industry and the 
transport systems of the world — experience which is readily available : 
to you through over 150 SUC offices. All these resources and : 
more will be behind 0S{F’s future efforts to ensure the use of... 


the right bearing in the right place 


Por tn 
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AHEAD! 





LOOKING 
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THE SUG’ BALL BEARING CO. PRIVATE LTD. ‘ 


BOMBAY: P. O. Box 71 CALCUTTA: P.O. Box 588 MADRAS: P. O. Box 66 
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ree FERRANTI LTD. 


HOLLINWOOD, LANCASHIRE, ENGLAND. 


Sole Agents in India: 
BRITISH INSULATED CALLENDER’S CABLES LIMITED, 
Esplanade House, Waudby Road, Fort, Bombay-!. Post Box II! 
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ATLAS COPCO ROCK DRILLS and 
SANDVIK COROMANT STEELS 
give maximum efficiency in Rock Drilling 
Coromant drill steels, fitted with tough tungsten carbide 
inserts, are exceptionally hard-wearing, even on very 
hard rocks. With a higher cutting and staying 
power than any other conventional jumper, these 
drill steels work most efficiently with Atlas 
Copco Rock Drills. ae ; 
Enquiries to: 


VULCAN TRADING CO. 
PRIVATE LTD. 
19, British Indian Street, Calcutta. 


Other offices at: 
Bombay Madras New Delhi 



























VTC-30 





VADIAL I & 2 


AIR-COOLED TRANSFORMER 
WELDING SETS 


FOR 220 VOLTS 40/60 CYCLE SUPPLY. 





> 


These sets are engineered specially to meet 
the present requirements and exacting 
demands of modern welding processes and 
ensure complete satisfaction to the discrimi- 
nating user. The sets have a large co-efficient 
of dispersion resulting in a continuous regu- 
lation of the welding current throughout 
the welding range. Maximum capacities of 
these Transformers are : 

Vadial i—180Amps. Vadial 2—320 Amps. 
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THE 
ASIATIC Ail OXYGEN 
LAIR LIQUIDE. PARIS AND ACETYLENE CO.,LTD. 












BELGIUM DIVISION 8. DALHOUSIE SQUARE EAST, CALCUTTA~1I 
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~ Announcing increased capaci 
ratings Tor 


TIMKEN“US.A. 


TRADE-MARK ORIGINATED, OWNED, REGISTERED: 
BY THE TIMKEN ROLLER BEARING COMPANY 


TAPERED ROLLER BEARINGS 


he Timken Roller Bearing Company announces an 
increase in the capacity ratings of most series of 
Timken made-in-U.S.A. tapered roller bearings. 
Increases range up to 39%. Most are about 10%. 


Some are negligible. 


PERMITS USE OF SMALLER BEARINGS 


This increase in capacity ratings makes it possible for 
many of you to use smaller bearings. Your products 
can be made more compact. You can save weight. 
You may be able to reduce the size of your shafts and 
housings. And you may be able to use Timken 
bearings in new applications where they have not been 


practicable in the past. 


3 REASONS FOR INCREASES 


What led to these increases in Timken bearing capa- 
cities? Three things: 

First, a careful review of more than 6,000 
different laboratory studies of Timken bearing perfor- 
mance on fatigue-life machines. From these exhaustive 
studies, conducted on an organized, scientific basis 
since 1924, we keep learning more and more about 
predicting bearing life. 





Second, refinement in the method of analyzing 
these studies mathematically. 


Third, a careful review of the life of millions 
of Timken bearings in the field. 


HOW MUCH CAN THIS SAVE YOU? 


To find out how the new capacity ratings affect the 
types and sizes of Timken bearings in which you are 
interested, call your Timken bearing representative or 
write to our Engineering Department. We'll be glad 
to work with you at the drawing board stage. The 
Timken Roller Bearing Company, Canton, Ohio, 
U.S.A. Cable: “*‘TIMROSCO” 





NOT JUST A BALL © NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL AND THRUST—@)~- LOADS OR ANY COMBINATION MK 


Distributors: Voltas Limited :Bombay « Calcutta « Madras « New Delhi e Bangalore « Cochin. 
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BATLIBO!I & CO 


Representing Leading FRENCH Manufacturers 


ALSTHOM « NEYRPIC 
C. G. E. (Comnagnie Generale d’Electricité) 






















for Complete Plant and Equipment 
for Thermal and Hydro-Power Stations 


The picture is of the Power Station of CREIL-ST-LEU (Oise), 

France, showing one 125,000 kW, 15.5 kV. hydrogen cooled 

turboset running at 3000 rpm, steam pressure! 250 psig, at 1000°F. 

with reheat at 240 psig to 1000° F, supplied by Messrs. Alschom 
in 1956. 

In the years 1949-1953, Messrs. Alsthom supplied in France. 

Holland, Spain, Poland and Turkey about 20 turbosets for 

a total of 1,200,000 kW —a record which 

speaks for itself. 






Branches : 


Madras - Calcutta - Delhi 


BATLIBOI & 
COMPANY 


Head Office : Forbes Street, Fort, Bombay | 


Ahmedabad - Coimbatore 


Kanpur - Vijayawada 





Associates Batlibot Private Ltd. Bangalore & Secunderabad-Dn 
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OVER THE EDGE DUMP 


The rear dump of tomorrow available today for mines and quarries... 
Drive wheels always on safe firm footing...Shortened wheel base in dump 
position for turning around in a narrow space...Interchangeable tyres 
and wheels...Low centre of gravity for higher speeds on quarry roads... 
Fingertip electric controls eliminate operator fatigue. 


sk, Vacks about tt 
William Jacks 
& Co.Ltd. 


(Incorporated in England. 
Liability of Members Limited.) 


WIC—248A Calcutta Bombay Madras 


More braking surface per 
wheel than most haulers have 
per unit- means a quick 


safe stop 
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FP. F. FIRING 
(DRY ASH) 











P. F. FIRING 
(SLAG-TAP) 
FLY-ASH 
IN GAS 
LEAVING 
BOILER 


REVOLUTIONARY 


SOLUTION 


TO THE FLY-ASH 


CYCLONE 


FIRING 


PROBLEM 


ASH 

OR SLAG 
COLLECTED 
IN FURNACE 





BABCOCK <7Y¢ciowe FIRING 


OUTSTANDING advantage of the Cyclone furnace is the 

enormous reduction in quantity of fly-ash passing 
through the boiler. The major problems of ash collection 
and disposal and of stack emission are greatly simplified; 
while boiler efficiency and availability are increased by the 
reduction of slagging and deposits on the boiler surfaces. 
The Cyclone converts the ash to molten slag, which is 
quenched and easily disposed of. 


A Babcock development, the Cyclone furnace, after many 
years of research and full-scale service, is now established 
as one of the most effective methods of coal-firing power 
station and large industrial boilers, with these further 
important advantages :— 


The coal is borne into the 
water-cooled refractory- 
lined furnace by a stream 
of high-velocity primary 
air and meets a tangential 
stream of high-velocity 
secondary air, forming a 
vortex of flame in which 
the fuel is completely 
burned, the hot gases 
passing into the boiler. 
The temperature in the 
Cyclone is high enough to 
liquefy the ash which 
clings to the walls form- 
ing a continuous coating 
of molten slag, which flows 
out of the furnace and is 
tapped into a water-filled 
tank. 








Highest boiler efficiency due to effici- 
ent combustion, cleaner boiler surfaces, 
and lower power consumption for coal 
preparation—since the coal need only 
be crushed or coarsely pulverized. 


Burns even poor grade, high-ash coals, 
at high combustion rates. 


Due to high ash recovery and simpler 
ash disposal and coal preparation, 
removes various causes of heavy main- 
tenance and shut-down ; so further 
improving boiler availability. 


Enables greater evaporative capacity 
to be obtained in less total space. 
Smaller boilers, with lIcss ash and 
dust-collecting plant and other auxili- 
aries, can be housed in less costly 
buildings. 


Ideally suited to simple, automatic 
combustion control. Safe in operation. 
Easily started up. Ignition stable 
under all load conditions. 


Flexible operation to meet wide load 
variations. Can be arranged for alter- 
native firing with oil or gas. 


Babcock & Wilcox Ltd. in the U.K. 
have under construction and on 
order, a number of C)clone-fired 
boilers for both power station and 
large industrial installations. 


BABCOCK & WILCOX OF INDIA (PRIVATE) LIMITED 


4, BANKSHALL STREET, CALCUTTA. 


16, QUEEN’S ROAD ESTATE, BOMBAY. 
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4 DIFFERENT 
EARTHMOVERS 


AT YOUR FINGER-TIPST 








International 
Drott Skid-Shovel with exclusive 4 in 1 Attachment 


International Drott Skid-Shovel is the fastest, toughest, most versatile 
front-end loader in existence! When the unique 4 in | attachment is 
fitted in place of the standard bucket, the Drott is instantly convertible 
from the operator’s seat to bulldozer, clamshell, bullclam or skid-shovel. 


Responsive Bulldozer Versatile Bullclam Big-capacity Skid-Shovel Many-purpose Clamshell 


} 
wn > 
Canta nnd» — 


INTERNATIONAL construction EQUIPMENT 


Backed by vo LTA Ss unrivalled service and spare parts organization 


VOLTAS LIMITED 

















BOMBAY - 
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Stalingrad Hydro-electric Station rete 


i 





The Volga is the biggest river in Europe, with an 
overall length of 3,688km., a gradient of 256 metres, 
and a mean annual drainage of 251 km’. The Volga 
and its biggest tributary, the Kama, flow through 
densely populated and industrially developed dis- 
tricts of the Soviet Union and are therefore of great 
importance for the national economy. 


Before 1917 the Volga and the Kama were used only 
as water transport arteries. The construction of hydro- 
electric stations on these rivers was then beyond the 
power of the extremely backward economy of Russia. 
All-round utilization of the Volga and the Kama 
commenced in recent times in connection with the 
rapid development of the country’s national economy 
and its radical reconstruction. 


In 1932 construction of the Moscow-Volga canal 
was launched. To collect water in this canal, there 
was built on the Volga the Ivankovo hydro-develop- 
ment, which also included a hydro-electric power 
station. 


In 1934 work on the Uglich and Rybinsk hydro- 
developments got under way. Further hydro-electric 
power development on the two rivers unfolded on a 
broad scale after the war of 1941-1945. 


On the basis of data furnished by detailed field 
studies and critical designing studies, it is planned to 
build a cascade of nine hydro-electric stations on the 
Volga and four on the Kama. These stations will 
produce a total of 50,000,000,000 kWh of electrical 
energy during mean annual drainage years and will 
have an overall rated capacity of some 11,000,000 
kW. 


The biggest of these stations are to be the Kuiby- 
shev (with a capacity of 2,100,000 kW), scheduled for 
completion this year, and the Stalingrad (with a 
capacity of 2,310,000 kW), now under construction. 


The Stalingrad hydro-development consists of a 
hydro-electric power station, a concrete spillway, an 
earthen dam, and navigation locks. The total length 
of structures bearing the hydraulic head runs 
into some 5 km: A railway and a highway are to run 
across them. 


The lay-out of the hydro-development scheme has 
been conditioned by the geological structure of the 
Volga River valley and the established order of exe- 
cuting the job. 


as 
/ f i . ByG. RUSSO 
; s » ‘ ; 
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The right bank of the river and its bed are built up 
of tertiary sand and clay rock formations that gently 
subside to the southeast. Close to the left bank there 
is a tectonic fault with an amplitude of about 200 
metres that passes along the river valley. To the east 
of the fault, the Volga floodland and its left bank are 
built up of quarternary sands and clays to a consi- 
derable depth. : 


In building the Volga hydro-development schemes 
the following order is adhered to everywhere in putting 
up the structures with a view to speeding up the work. 
First the concrete structures and sections of the earthen 
dam are erected beyond the coffer dams of the flood- 
lands. The main channel of the river is used at this 
time for passage of water and for navigation. After the 
concrete structures for passage of water are ready, 
the river channel is blocked by a rock banquette. 
Then, under its protection, the river-channel section 
of the earthen dam is built. 


With these circumstances taken into consideration, 
the concrete spillway and the Stalingrad hydro-electric 
station itself are located to the west of the fault on the 
floodlands, where bedrock serves as their foundation 
and will decrease erosion in the tailwater of the spill- 
way structures. 


The main channel of the river will be blocked by an 
earthen dam. The navigation lock is to be on the left 
bank flood plane. 


Construction of the hydro-electric station involyes 
the blocking of the Akhtuba, an arm of the Volga on 
the left bank. To keep the populated points along the 
Akhtuba supplied with water, maintain local naviga- 
tion and irrigate the surrounding land, a special canal, 
the Volga-Akhtuba, has been built. 


The structure housing the hydro-electric station will 
be 737 metres long, 90 metres wide and 71 metres 
high. It is divided into 12 sections by joints. 


Twentytwo 105,000 kW generating units are to be 
installed in the station. Each unit will consist of an 
adjustable blade turbine with a 9.3-meter rotor and a 
generator. 
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Fig. 1.—General plan of the Stalingrad Hydro-electric project 


Two 450-ton overhead travelling cranes will be in- energy, especially in the period of high wat«r, when 
stalled in the machine room. all the generating units can operate. To avoid such 
losses, the Stalingrad hydro-electric station is to be 
Experience gained in the exploitation of a number equipped with a special refuse retaining structure. 
of Volga hydro-electric stations has shown that their 
gratings become considerably clogged with refuse. Besides the generating units, there are spillway 
As a result, the stations losea lot of electrical openings in the hydro-electric station, these begin 


Fig. 2.—The construction of the locks. 
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under the spiral chambers and enter the tailwater 
above the suction pipes. 


Of a total rated flood-water consumption of 61,000 
cubic metres per sec., it is planned to send 30,000 
cubic metres per sec. through the station, including 
15,700 cubic metres per sec. through the spillway 
openings. A combined type of hydro-electric station 
like that will make it possible to curtail the length of 
the spillway dam and cut down production costs. 
Furthermore, the spillway openings are used to pass 
through construction wastes and, by means of ejection, 
increase the pressure head on the turbines during the 
period of high water. 


On a massive reinforced concrete base plate stands 
the spillway proper, divided by buttresses at intervals 
of 20 metres. Both the operation and repair gates 
are flat. They are serviced by portal cranes. 


Taking into consideration the considerable cons- 
traint to which the Volga is subjected, the presence 
of excess kinetic energy in the current after it has 
passed through the spillway, and the clarifying of the 
water in the reservoir, strong reinforcements are 
envisaged below the dam and the hydro-electric station. 
The basic dimensions of these reinforcements have 
been determined by testing models. The end part of 
the down-apron should insure its strength even when 
the ground beyond it has been eroded. Specific con- 
sumption per linear metre of the hydro-electric station 
and the dam is to be equal to 45 cubic metres per sec. 


The earthen dam is being made of one material only 
—sand. Its maximum height above the bed is to be 
47 metres. The slope of the dam facing up-river is to 
be protected by reinforced concrete slabs from 0.55 
to 0.4 meter thick. 


The navigation structures consist of two rows of 
two-stage reinforced concrete locks filled longitudinal- 


ly, a spillway, an approach canal from the tailwater 
side, and earthen dikes protecting the road in the 
headwater. 


Construction of the Stalingrad hydro-electric station 
will involve the execution of 148,000,000 cubic metres 
of earth work, the laying of 6,600,000 cubic metres of 
concrete, and the assembly of 72,000 tons of metal 
constructions and mechanisms. 


The main construction site of thehydro-development 
scheme spreads out on the left bank of the Volga. To 
transfer crushed rock, sand and stones from the right 
bank to the left, an overhead cableway has been 
erected. 


The Stalingrad hydro-electric station will produce 
some 11,500,000,000 kWh of electrical energy during 
mean annual drainage years. Of this total, itis planned 
to transmit 4,200,000,000 kWh to the Moscow Power 
System, 1,300,000,000 kWh to the districts of the 
Central Black Earth Region, 5,000,000,000 kWh to 
the Volga area and 1,000,000,000 kWh to the Donbas. 


More than 1,000 km of 500-kV transmissionlines and 
4,000 km of 220 and 110 kV transmission lines are to 
be built to deliver the electrical energy. In the Donbas 
there is to be a high-voltage transmission line about 
600 km long designed to carry an 800 kV d.c. current. 


Transmission of electrical energy over such a great, 
distance will be profitable since the current generated 
by the Stalingrad hydro-electric station will be 4 to 5 
times cheaper than that produced by steam power 
plants. Besides, construction of the mentioned elec- 
tric transmission lines is part of the program for creat- 
ing a single high-voltage power grid in the European 
part of the USSR. 


One of the components of the Stalingrad hydro- 


Fig. 3.—General view of the foundation pit of. the power station and the spillway dam. 





[ Continued on page 17 








Koyna Hydro-electric Project 





The highly industrialised city of Bombay and 
surrounding area, at present served by the Tata (ent- 
ral Railway interconnected system is experiencing a 
severe power shortage. The Koyna possesses total 
power potential of about 500,000 kW, the water 
allocated for power generation being 67,500 m. cft. 
This power potential is proposed to be developed in 
three stages. The first stage will generate 240,000 kW 
(about 1200 million kilowatt-hours). About 200,000 
kW of this power will be made available to meet the 
awaiting demand. It is expected that the load from 
the adjoining Maharashtra country will be of the order 
of 18,000 kW by the time these load centres are 
connected with the Koyna System. The load growth in 
this area is expected to be about 4000 kW per year, 
so that by 1966 this demand will be about 39,000 kW. 


Location 

The scheme is located on the Koyna river, which is 
a tributary of the river Krishna. The Koyna has its 
source on the table land of Mahabaleshwar and proce- 
eds between it and the Pratapgad in the southern 
direction for about 40 miles and then takes a right- 
angle turn to flow east for about 35 miles, and meets 
the river Krishna at Karad. 


All the Deccan plateau rivers start in the Western 
Ghats, and flow in the eastern or the south western 


Excavation for foundation of the Dam in Monoliths 
Nos. 16 to 20. 
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directions, so that they have high rain-fall of 150” 
to 250” at their source only. The Koyna is an exception 
in this respect, in that it flowsin a north-south direc- 
tion and parallel to ghats for the first forty miles from 
its source and has a rain-fall of over 200” in all this 
length of its course. It, therefore, collects consider- 
able quantities of water, which wil be stored by the 
proposed Koyna Dam. 


The dam-site is at Deshmukhwadi, a village 3 miles 
north in the Koyna Valley from Helwak, a village on 
the Karad-Chiplun road, 35 miles from Karad and 26 
miles from Chiplun. 


Communication 

The main artery of communication to the work-site 
is the Karad-Chiplun road mentioned above. It is 
an all-weather black topped road. The rail-head is 
Karad —a station on the Poona Bangalore meter guage 
section of the Southern Railway. State Transport 
buses run from Karad to Koyna, Pophali and on to 
Chiplun, also direct from and to Poona. Pophali can 
be reached by Bombay-Ratnagiri (Via Chiplun) or 
Bombay Chiplun State Transport Service with suitable 
connecting services directly from Bombay. 


There is another route which is by the sea. The 
Vasisthi river in the valley of which the power house is 
located, joins the sea at Dabhol, where the coastal 
steamers from Bombay can touch. The Vashisthi 
gets sea tides upto Chiplun and is navigable upto 
Govalkot, which is 1} miles from Chiplun. Crafts 
suited to a draft of 4 to 5 ft. can go upto Govalkot. 
Machinery, material and equipment can be brought by 
sea, via Dabhol to Govalkot. From there they can be 
taken to Pophali by road. 


Detailed description of the work site 
The works of the Koyna Project are located at three 
places : 


(a) The dam is located at Deshmukwadi, 3 miles 
to the north of Helwak in the Koyna Valley. The 
Koyna river bed here is about 1900 ft. above the 
mean sea level. 
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Excavation for Foundation of the Dam in Monoliths 
Nos. 36 to 38. 


(6) The inlet works are located in the Navja Valley. 
Navja is a tributary of Koyna on the right bank and 
about 5 miles upstream of the dam. Here there is 
first the intake channel in the Navja valley, the 
intake tower at its end, and the head race tunnel 
across the Western Ghat ridge. All these are roughly 
2000 ft. above the mean sea level. 


(c) The power house is under the spur between the 
Panchdhara and Meri nallas, which are down ghat, 
near Pophali. These works are about 475 ft. above the 
mean sea level. The switchyard is on the left bank 
of the Meri nalla and about 810 ft. above the mean 
sea level. 


It will be seen from the levels of the intake works 
and the power house that there is a minimum drop of 
1525 ft. When the dam is at the full supply level the 
drop will increase to over 1600 feet. At the end of 
the head race tunnel there is a very steep escarpment, 
which is taken advantage of to drop the water 
through a height which will vary between 1525 to 
over 1600 ft., to convert potential energy of water into 
electrical energy. 


The principle elements of the Koyna 
Hydro-electric Project 


The complete Koyna scheme consists of elements 
to serve the following purposes : 


(t) To store water For this the dam is provi- 
ded and will be completed 


by March 1961. 


(it) To lead water across For this, the intake chan- 
the Western Ghat nel and the head race 
ridge. tunnel are provided which 

will be completed by 
March 1960. 


{iti) To drop it safely For this, the surge tank, 
from level 2000 to the take offs and the 
level 475 above the pressure shafts are pro- 
sea vided and will be ready 

by March 1961. 


(iv) To convert hydra- For this, the machine hall 
ulic energy into housing the hydro-electric 
electric energy and plant with the valve house 
stepupthe voltage ononeside and the trans- 

formers, on the other side 
is provided. The power 
house will be completed 
by May 1959. First ma- 
chine is expected togointo 
operation by October 1960 
and subsequent machines 
at 6 months interval, the 
last will be switched on 
in April 1962. 

(v) To lead the utilized For this the tail race tun- 
water safely to a nel is provided which will 
natural stream. be completed by March 

1960. ; 


One of the novel features of the Koyna Project is 
that the penstocks, the power house and the tailrace, 
are all underground. Usually in the power houses so 
far constructed in India, the penstocks have been steel 
pipes above ground. Soalso the power house structure 
has been in the open and the tail race is generally 
an open channel. 


In the Koyna scheme the pressure shafts, which 
serve the same pu pose as steel penstocks, will be 
tunnelled through rock. The ; ower house comprises 
of three caverns in rock and the tail race will be along 
tunnel. Thus once water enters the head race it will 
not be seen till it comes in the open at the end of the 
tail race tunnel. 


(vi) To raise the voltage For this the transformers 
of electrical energy are proviens in a hall 
to be able to trans- parallel to the machine 
mit it over long dis- hall. 
tances. 

(vit) To collect and trans- For this first an open air 
mit energy over so- switchyard is provided in 
me distance to load the Meri nalla Valley. 
centresin Bombay From there three transmi- 
& Maharashtra. ssion lines will start, two 

going to Bombay and the 
third to Karad and other 
load centres in Southern 
Maharashtra like Shola- 
pur, Satara, Sangli and 
Kolhapur. 


Foundation for the Tail Tower. 











Head Race Tunnel Navja end pit and Crane Lift. 


At the end of the transmission line, near. Trombay, 
a receiving station is provided, where necessary trans- 
formers for stepping down the voltage to 110 KV and 
synchronous condensors for regulating the same are 
provided. 


The Dam 

The dam is going to be of simple gravity type. It 
will be constructed in rubble concrete, i. e. usual 
concrete in which rubble pieces are vibrated in. It 
is going to be built in two stages. In the first stage, 
the dam in its deepest portion will be 207.5 ft. above 
the river bed level and 265.5 ft. above the deepest 
foundation level. The length of the dam at top in the 
Ist stage will be 2200 ft. 


The total contents of the lake when the reservoir 
is fullis 36045 meu. ft, the catchment area above the 
dam is 344.32 sq. miles and the water spread in the 
first stage will be 20.95 sq. miles. 


The Intake Channel 
Theintake channelis located in the Navja Valley and 
will function when the water level goes down- below 
R.L. 2040. It is 3720 ft. long. Its bottom width varies 
from 200 ft. to 21 ft. 


Intake Tower 
At the end of the intake channel is an intake tower 
which will be a R. C. C. structure about 210 ft. high. 
Two gates are provided in the intake tower at the 


mouth of the head race tunnel, the hoisting gear for 
which will be located on the top of the intake tower. 


As this intake tower will be inside the waterspead,. 
some distance from the shore line, a R. C. C. approach 
bridge has been provided from a neighbouring hill 
to the top of the tower. 


Head Race Tunnel 
This head race tunnel is to take water across the 
Western ghat ridge to the Konkan side. It is 12040 
ft. long, concrete lined and with 21’ inside diameter. 
The end of the head race tunnel has to be steel lined 
and is of 17’ inside diameter in this section. 


Surge System 

The function of the surge system is to protect the 
head race tunnel against water hammer when the 
machines are to be shut down or loaded up sudden- 
ly and also to enable safe and economical regulation of 
the flow to turbines. It israther a complicated struc- 
ture, consisting of a main high vertical shaft with 
a sloping side gallery at the bottom with another 
smaller vertical shaft at the other end of the gallery. 
The water oscillates in this U shaped structure as the 
load on the machines varies suddenly and water 
hammer pressures get relieved. 


Emergency Valve Tunnel 
Immediately after the surge system there is a tunnel, 
housing emergency valves. These values are to be used. 
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whenever any of the pressure shafts has to be closed in 
an emergency or has to be emptied for repairs etc. 


There will be two pressure shafts in the first stage 
lined with steel plates and concrete against rock. 
At the bottom, the two pressure shafts will bifurcate 
into 4 pipes, which will serve 4 machines. Each pipe 
will have a valve on it, automatically regulated. 
The length of the pressure shafts is 2066 ft. and 
inside diameter varies from 10’ to 8’ 6’. 


Power House 

The power house comprises of three big caverns 
in rock, the central one being the machine hall, 651’ 
long, 51’ wide and about 81’ high. On one side of the 
machine hall is the valve house which again is a cavern 
of the same length, 20’ wide and 47’ high. On the 
other side of the machine hall is the transformer hall, 
616 ‘long,42.5’wide and 57 ‘high. These halls are reached 
by an approach tunnel from the Meri nalla Valley. 
The approach turnnel, is 2835’ long, 22’ wide and 
about 22’ high. 


There will be 3 cable tunnels and one ventilation 
tunnel, rising from the power house to the switchyard. 
These are small tunnels 6’ to 8’ wide for taking out 
high tension and control cables. The ventilation 
tunnel has been provided for suction of fresh air and as 
an emergency exit. 


Inside the machine hallwill be located the four 


units each comprising of an impulse type turbine and 
generator, directly coupled, of 60,000 kW. capacity 
each, and all the necessary auxiliary plant. There 
will be a control room near the power house, by the 
side of the control cable tunnel. 


Each generating unit will be directly connected to 
a transformer bank consisting of 3 single phase units 
of 25000 kVA each, stepping up generator voltage 
of 11kV to 220 kV. The total transformer capacity 
will thus be 300,000 kVA. 


The Tail Race ; 
This is a tunnel 7450’ long 26’ wide and 20’-6” high, 
with a semi-circular roof. This will be concrete lined. 


Switchyard 
This is a structure in the open, in the Meri-Nala 
Valley, about 1000 ft. away from the power house. In 
the first stage it will be 440’ long and 150’ wide. 


Transmission Lines 
Power for Bombay will be transmitted over adouble 
circuit 0.35 sq. in copper equivalent aluminium steel 
220 kV line, about 150 miles in length. 


The receiving station at Bombay will be near the 
Tata’s thermal station at Trombay. Here the 3 phase, 
125000. kVA, 220/100/11 kV outdoor auto trans- 
formers have been provided, along with the necessary 
switchgearand control equipment. Ina building nearby 
will be provided two synchronous condensers of 30000 


Excavation for Foundation of the Dam in Monoliths Nos. 26 & 27. 
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kVA capacity each to stabilize the system and 
improve its power factor. 


For giving power to South Maharashtra a single 
circuit 220 kV line will be constructed from the 
switchyard to Karad with necessary transformers, 
switchgear etc., by the Bombay Electricity Board, and, 
the power distributed to load centres by further low- 
voltage lines. 


The power generated in this scheme will be utilised 
part in Bombay and part in South Maharashtra. 


Present Progress 

All the preliminary arrangements such as buildings 
for the staff, roads, water supply for works and domes- 
tic purposes and drainage have been completed. A 
special railway siding at Karad to cater for the pro- 
ject traffic of about 3 lakhs tons of cement, 30,000 
tons of steel and heavy machinery and equipment is 
nearing completion. A diesel power house of about 
5000 kW capacity for supply of power for construction 
equipment, with necessary transmission lines and 
substations has been installed near the dam site. 
Necessary services and amenities such as a hospital and 
dispensary, a bazar area, canteens, primary schools, 
post office with telegraph and telephone facilities and 
outposts have been provided. 


The principal works such as the Dam, the Head Race 
Tunnel, the Approach Tunnel, Pressure Shafts, Power 
House and Appurtenances have been given out on 
contract. The tail race tunnel has been started depart- 
mentally. On the electrical side orders for turbines, 
generators, transformers, transmission lines synchron- 
ous, condensers and other items such as cranes etc. 
have been placed. 


Stage Development 
At present only the Ist stage which provides for 
power generation of 2,40,000 kW capacity, has been 
taken up for construction. The estimated cost of this 
stage is Rs. 3828 lakhs. 


In the 2nd stage the dam will be raised by 
63.5 ft. making the height 271 ft. above the river 
bed in its deepest portion. Two more poe shafts 
with 4 additional turbo generators will then generate 
a total power of 4,08,000 kW. Out of the total storage 
of 97500 m. cft. then provided about 28,000 m. cft. 
of water will be earmarked for irrigation purposes 
and another 11000 m. cft. reserved as carry over. 
A storage of 67,500 m.cft. will be utilised for power 
generation. The estimated cost of the power project 
only is expected to be of the order of Rs. 5200 lakhs 
(inclusive of the cost of Ist stage). 


The 3rd stage will consist of one more underground 
power house further down utilising the tail water from 
the previous power house and generating 105,000 kW. 
firm power and another power house at the foot of 
the dam utilising irrigation water for seasonal power 
generation of the order of 30,000 kW. The estimated 
cost is not yet worked out. 








Salient Features 
Ist 2nd 3rd 
a Stage Stage Stage 
(i) Reservoir 
Catchment area, sq. 
miles 344.32 344.32 34432 
Capacity at F.S.L., 
million acre feet. 0.83 2.27 2.27 
Capacity at F.S.L. 
million cubic ft. 36,045 98,780 98,780 
Water spread at F.S.L., 
8q. miles. 20.95 44.54 44.54 
(it) Dam 
Height above river 
bed, ft. 207.5 271 271 
Length at road level 
ft. 2,200 


2 Nos.—5 ft. x6 ft. each. 
6 Nos.—4l1 ft. x27 ft. each. 


Irrigation sluices 
Flood gates. 

(iit) Intake & Head Race 
Intake channel, leng- 


th ft. 3720 3720 3720 
Head Race tunnel, 

diameter ft. 21 21 21 
Head race tunnel, 

length ft. 12040 12040 12040 
Head pond weir, 

height ft. 40 

(tv) Pressure Shafts 
Pressure shafts Nos. 2 4 4 
Pressure shafts, 
length each ft. 2066 2066 2066 
Pressure shafts, size 10’—8’-6” diameter circular. 
Forebay shaft No 1 
Forebay shaft size. 17 ft. 
(circular) 


Forebay shaft, length ft. 
(v) Power House Appurtenances 

Tail race, size 26’ wide with semicircular 
roof over 7’ 6” vertical 
sides 

Tail race, length ft. 7450 7450 7450 

Power house 51’x651’ 51’x651’ 51’ 651’ 

Transformer hall 42.5’ x 616’ 42.5’ x 616’ 42.5’ x 616’ 


Approach tunnel, 
size 22’ wide with a semicircular 
arch over 10’.9” vertical 
sides. 
Approach tunnel, 
length ft. 2835 2835 2835 


Cable tunnel size 6’6” wide segmental arch 
over 8”3” vertical sides. 
Cable tunnel, Nos. & 
length 11240’ 11240’ 11240’ 

1 x 1500’ 1 x 1500’ 
(vi) Power Generation (kW) at 6% L.F 
Main power house 240,000 408,000 408,000 


Tail race develop- 


ent 60,000 
Dam power house (sea- 
sonal) 30,000 
(vit) Transmission Line 
220 kV double cir- 
cuit line for 
Bombay 150 Miles 
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FOR ALL ELECTRICAL 


SWITCHGEAR 


REQUIREMENTS AND PROBLEMS 


REYROLLES 


THE ORIGINATORS OF METALCLAD SWITCHGEAR 
HAVE THE ANSWER 
AGENTS: 


BURN & CO., LTD. CALCUTTA. 


also BOMBAY, NEW DELHI, KANPUR. 


BOMBAY COMPANY (Private) LIMITED KARACHI COMPANY LIMITED 
MADRAS KARACHI & LAHORE 
AUTOCARS (BURMA) LIMITED ARTISANS LIMITED 


RANGOON COLOMBO 
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POWER 
FOR INDIA’S 
CAPITAL 


Bhakra-Nangal Power for Delhi 
is stepped down through the 


38,000 KVA “ENGLISH ELECTRIC” TRANSFORMERS 
at Delhi Grid Sub-station. 
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“ENGLISH ELECTRIC” builds for India heavy electric plant for 
Power Stations, Steelworks, Railways and Industry. 


THe ENGLISH ELECTRIC Company Limitep 


(Incorporated in England. Liability of Members Limited) 
New Delhi Calcutta) Bombay Madras Lucknow 
—~Qeeeee = Makers of the famous‘ ENGLISH ELECTRIC Canberra Jet Bomber <cmamsulld — 
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Concrete work on Bhakra Forges Ahead 





The work of concreting on Bhakra Dam has made 
new engineering history in this country. The total 
volume of 5} million cubic yard of concrete, which 
needs to be poured for the completion of this colossal 
dam has been planned on a scientific as well as a work- 
manlike basis. The procedures of manufacture and 
handling of concrete have been based on the latest 
practice current in America and in this country. New 
records have been achieved in the peak progress during 
a single shift or during a day. 


Heel-claystone Treatment 
The heel-claystone problem at Bhakra Dam has been 
one of tremendous difficulty. Originally, it was thought 


By our Special Representative 
that this material lying in situ since geological ages, 
was sound and compact enough. The original designs 
have provided for only a cover of about 50 ft. over 
this strata, Later deliberations and the anxiety to 
leave no loophole as regards long range safety of the 
dam and fullest insurance against any settlement, the 
depth of excavation of heel-clay stone and subsequent 
filling was raised to about 150 ft. Thus a bottom level 
of 960 was decided to be reached as a result of delibera- 
tions held in several consultations with experts of the 
topmost level in India and abroad from both the 
design and construction fields. 


Progress of Work 
From the beginning of 1957, the work of heel-clay 


Concreting in fullswing on the Bhakra Dam. (Sloping portion of the overflow Spillway in the centre.) 
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The Bhakra Dam progresses rapidly with block 
formation concrete. Shuttering made at Nangal 
is in position. 


stone treatment got into swing At the end of January, 
1957 the first stage of mining operation was completed. 
Hatches were excavated down to elevation 960. For 
backfilling of these hatches, cold concrete was manu- 
factured. Originally there was an idea of using prepakt 
concrete. This new material was however, not con- 
sidered suitable after trial because some sort of a 
segregation took place and the prepakt concrete did 
not give the expected consolidation or adhesion. 


New Technique for Handling Concrete 

In the hatches excavated below the river bed, 
the placement of concrete was done by means of the 
overhead cranes, but subsequent spreading of the con- 
crete was done by means of a bull dozer. This was a 
relatively new technique, but it proved quite success- 
ful. Progress was expedited and the total yardage from 
overhead cranes was substantially increased at econo- 
mical cost. 


15 months after the placement of the first bucket 
of concrete by the Prime Minister (17th November, 
1955) the first million cubic yards of cement concrete 
were completed in the Bhakra Dam, on February, 24, 
1957. 


An air-water jet cleans the concrete. The cooling 
tubes are spread horizontally over the concrete. 





Construction Plant Performance 
The construction plant was designed for an average 
of 5,000 cyd. per day. This average has however been 
exceeded a number of times. During May, 1957, over 
9,000 cubic yards were poured on one day. The 
monthly overall total of 1,75,000 cyd. was also 
accomplished during 25 working days. 


The handling of concrete is being done by the over- 
head double cantilever and revolving cranes. These 
are mounted on trestles and during the progress of 
work they have to be shifted and re-erected. This 
is a most difficult and hazardous operation, but it has 
been successfully tackled in order to equip the left 
power plant area with concrete placing arrangement. 


Progress till end of July 
By the end of July, concreting has been completed 
in the dam from the bottom to 260 ft. height constitut- 
ing the spillway apron, the spillway training wall, the 
heel-claystone and the training wall on the dam. 


Arrangements are already afoot for the 2nd stage 
batching plant. The landings are under completion 
and access roads and footings have been constructed 
to instal the batching plant. 


Features of Heel-claystone Treatment 
The features of the heel-claystone treatment deserve 
notice by the engineering profession. The scheme 
comprised the following steps : 


1. Inorder to avoid the possibility of falling of sides 
the excavation in the hatches was held by means of 
pinning rods. Struts were also placed. across the 
hatches in order to provide insurance against scttle- 
ment or collapse. By this means, the excavation went 
on in @ controlled fashion. 


2. Experiments were conducted in Delhi in the 
Central Water and Power Commission, Photo-elastic 
laboratory to find out the lowest level down to which 
the excavation should be done so that the fullest 
advantage be gained by the backfilled concrete, for 
purposes of-support and distribution of stress. 


The trestles and cranes that are building the Bhakra 

Dam in ition. The heavy columns and bridges 

have all fabricated in India. The cranes are 
imported. 
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Bhakra Dam construction by night—a veritable place of pilgrimage. 


It has been verified that no harmful tension or very 
high compression develops while the dam concrete 
is being raised with the hatches still lying without 
being backfilled. It was confirmed by means of labora- 
tory experiments that at no stage did the rock or the 
concrete get overloaded. There was compression less 
than 500 Ibs per square inch as evidenced from the 
tests. These tests are rather conservative and in actual 
working the dam concrete will have better support 
and the stresses will be still less. 


Properties of Clay Stone Material 

The claystone material that has been taken out was 
densed and almost impervious. Its specific gravity was 
about 2.6 andindry conditionthe.compressive strength 
was as high as 2,500 psi on the average. The imper- 
meability was very high. Laboratory experiments in- 
dicated that no percolation took place in a remoulded 
tube under a head of 1,000 ft. The remoulded density 
was approximately 2. 


The only defect in claystone was that it was liable to 
slaking and softening in the absence of confinement. 
But this process was more or less superficial. Mois- 
ture did-not penetrate much below the surface. 


Pozzolan used in Mass Concrete 
The Bhakra Dam concreting has taken advantage of 


the use of pozzolan. Natural shale present at the site 
of the dam has been found on detailed experiments to 
be a suitable material for the production of pozzolan. 
Its admixture with cement upto 20% replacement in 
mass concrete has been proved to be advantageous. 
Almost full strength is gained at the end of the one 
year and there is the further advantage of less heat 
rise and better impermeability. The properties of the 
calcined shale have been tested and retested and a 
confirmation of its behaviour has also been obtained 
from certain foreign laboratories of repute. The 
Bhakra Project authorities have manufactured a 
special plant at Bhakra for the production of 100 tons 
of pozzolan per day. There were initial difficulties 
about the uniformity of calcination but by proper 
study and observation, a reliable method of calcina- 
tion and grinding has been evolved. 


Saving in Cement 

At this time of acute shortage of cement, the manu- 
facture and use of a local pozzolan has tremendous 
advantages. Not only economy in money is gained but 
there is a good deal of saving in transport arrange- 
ments. It is likely that even after the construction of 
the Bhakra Dam the plant designed for the calcination 
and grinding of pozzolan will be useful for other pro- 
jects of the country where the raw material for poz- 
zolan production is found within economical trans- 
port feasibility. 
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Conference of Irrigation and Power Ministers 





A Conference of the Ministers of Irrigation and 
Power from different States was held at New Delhi 
under the Chairmanship of Sri S. K. Patil in 
September, 1957. 


Among those who attended the Conference were : 
Shri V. T. Krishnamachari, Vice Chairman, Planning 
Commission; Shri Gulzarilal Nanda, Union Minister of 
Labour; Shri Jaisukhlal Hathi, Deputy Minister of 
Irrigation and Power; Shri J. V. Narasinga Rao, 
Minister for Irrigation and Power, Andhra Pradesh; 
Shri K. P. Tripathy, Minister for Planning and 
Development, Assam; Shri D. N. Sinha, Minister 
for Irrigation, Bihar; Shri D. 8. Desai, Minister for 
Public Works, Bombay; Shri V. R. Krishnan Iyer, 
Minister for Law, Kerala; Shri Shankar Lal Tewari, 
Minister for Public Works, Madhya Pradesh; Shri 
V. V. Dravid, Minister for Development and Chambal 
Project, Madhya Pradesh; Shri H. K. Veeranna 
Geoda, Minister for Public Works, Mysore; Shri 
Sailendra Narayan Bhanja Deo, Minister for Irriga- 
tion and Power, Orissa; Shri Gian Singh Rarewala, 
Minister for Irrigation and Power, Punjab; Shri 
Ram Kishore Vyas, Minister for Irrigation and 
Power, Rajasthan; and Shri Ram Murti, Minister 
for Irrigation and Power, Uttar Pradesh 


The following is the text of the speech of Sri Patil on 
the occasion. 


The Co-ordination Board of Ministers for River Valley 
Projects is meeting nearly two years after its second 
meeting in October, 1955. A meeting was arranged 
at Hirakud in January last at the time of the Irrigation 
& Power Seminar but most of the members were un- 
able to attend owing to their preoccupations with the 
General Elections. In the meantime, we found it 
necessary to reconstitute the Board so as to provide 
representation to all the States, as reorganized, in view 
of the far larger programme in the Irrigation & Power 
sector undertaken under the second Plan. 


At the outset, I should mention that the Irrigation 
& Power Seminars were started by my colleague Shri 
Gulzari Lal Nanda, when he was in charge of the 
Irrigation and Power portfolio, to encourage a collec- 
tive study of important problems common to river 
valley projects and to pool the knowledge and ex- 
perience gained by technicians, administrators and 
experts under diverse conditions. The discussions 


in the seminars have proved to be of considerable 
benefit to the engineers and have materially assisted 
in raising the standard of performance on the projects. 


A co-ordination committee was set up to function 
as a steering committee before each seminar and to 
take follow-up action on the recommendations of the 
seminar. As these recommendations-on matters of 
policy were submitted by the top-ranking engineers 
of the country, a suitable arrangement was necessary 
not only for taking decisions thereon at the highest 
level but also for ensuring their speedy and effective 
implementation by the State Governments. For this 
purpose, the Co-ordination Board of Ministers was 
constituted. The implemention of the decisions of the 
Board is watched by my Ministry. A statement 
showing the progress of action on the decisions 
taken at the second meeting of the Board has been 
circulated for your information. I shall now review 
briefly the more important subjects discussed at the 
Hirakud Seminar. 


As you know the Rates & Costs Committee was 
asked to prepare a basic schedule of rates for manual 
as well as machine work and to recommend suitable 
adaptations in the existing stores and other accounting 
rules, procedure, forms, etc. for large projects, and 
also a uniform pattern of cost accounting units for 
such projects. The report of the Committee submitted 
in two parts, was discussed at the seminar and during 
the discussions some valuable suggestions were made. 
a few of the recommendations in Part I related to 
matters which had been considered by Government 
on the recommendation of other committees and 
action on which had already been taken. In regard 
to the others a team of officers has been set up to 
draw up a synopsis of the recommendations in the 
light of the discussions at the seminar to facilitate 
final decisions being taken by the Government and the 
Auditor General. This report will be available for 
discussion at the next meeting of the Board. 


The question of ‘organization and administration 
of river valley projects’ has been engaging the atten- 
tion of the engineers and administrators for some time 
past. The general consensus of opinion in the seminar 
was that Control Board was the most suitable admi- 
nistrative set-up for a major river valley project. 
The question of evolving a uniform pattern for such 
control boards, their functions and powers, is under 








INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOFMENT 13 


examination by a study group constituted by my 
Ministry. 


The development programme undertaken in the 
first Plan in the irrigation and power sector was on & 
scale without precedent. A study group was set up to 
go into the question of efficiency and economy on 
irrigation and power proje:ts in the light of the ex- 
perience gained during the implementation of the 
first Plan. The draft report of the Committee, which 
contained valuable recommendations, was discussed 
at the seminar and considered by a Sub-Committee. 
Action is in hand on some of the items. On others, 
detailed examination is proceeding. The recommenda- 
tions and decisions thereon will be brought to the 
notice of the State Governments as soon as printed 
copies are available. 


Th2 development programme under the second 
Plan is on a far larger scale than under the first, and, 
with the increasing tempo in the construction activi- 
ties in the country, extensive demands are made on the 
limited resources of raw materials like steel and cement 
In order to conserve the available supplies of steel and 
cement, discussions were initiated at the seminar to 
find out suitable alternative materials or to improve 
on the existing materials by suitable admixtures. The 
recommendations of the Sub-committee on this sub- 
ject have been forwarded to State Governments and 
project authorities for implementation. 


The s2minar also co 1sidered other items like eradica- 
tion of corruption, silt in relation to irrigation and 
power projects and the role of forests in flood control. 


The Board will be interested to know the present 
position in regard to some of its important decisions. 
I am happy to say that the Board’s recommendation 
for coastituting the National Construction Corpora- 
tion has been implemented and the organisation has 
started functioning. Even on its first contract, the 
Corporation has been able to quote terms quite favour- 
able to the project authorities when compared with 
the open tenders received. Only five States are now 
participating and a sixth State has recently agreed to 
join. In regard to the others, my Ministry has clarified 
the points raised by them, and I trust that they will 
extend their co-operation by participating in the 
venture and strengthening the organization. I would 
like to make it clear, in this connection, that the 
Corporation, is for all practical purposes, a depart- 
mental organization for the execution of projects. 
‘Our intention in incorporating it under the Companies 
Act was that it could function on commercial lines 
unfettered by Governmental red-tape. Actually we 
have, through the Corporation, achieved a synthesis 
of the best features of departmental construction and 
of private construction agencies. Unless the State 
Governments take this position into consideration 
while awarding contracts to the Corporation, diffi- 
culties are likely to arise in the settlement of details 
and the smooth working of the Corporation. The 
Corporation has on its staff qualified and experienced 
engineers. 


In regard to standardisation of machinery, the 
Standing Expert Committee submitted their final list 
of equipment to be standardised and orders have 
been issued in the matter. ‘A drill’ for the maximum 
utilisation of serviceable surplus machinery on pro- 


jects nearing completion was drawn up and sent to 
all State Governments and project authorities for 
implementation in connection with the procurement 
of machinery. 


One of the important items that the Board has to 
discuss is the constitution of an All-India Service of 
Engineers. This question has been engaging our 
attention for the last ten years but no significant 
progress has been made so far. The need for the for- 
mation of this service has been supported by the 
U.P.S.C., the 1949 Economy Committze, the States 
Reorganization Committee, the Engineering Personnel 
Committee of the Planning Commission and the 
Technical Personnel Committee set up by my Ministry. 
The Sub-committee of Ministers constituted by this 
Board has gone into the matter very carefully and 
given their considered opinion. I would carnestly 
request the States who have not found it possible to 
agree to the proposal to reconsider the position and co- 
operate with us in the early formation of this service. 


As we are all aware, the foreign exchange position 
has become very acute. Every possible step is being 
taken to conserve foreign exchange and in this con- 
text it is neeedless for me to emphasise the importance 
of the optimum utilisation of serviceable surplus 
machinery. I however understand that there is a grow- 
ing tendency on the part of the projects and States 
not to declare machinery as surplus even where they 
are not required for use immediately within the State. 
Certain instructions have been issued by the Govern- 
ment of India to counter this tendency but the 
response has not been encouraging. The Board may 
like to issue a directive to all concerned in the matter. 


There are other items in the agenda dealing with 
technical personnel, public co-operation, training, and 
economy in the execution of projects. I am sure that 
our deliberations today will facilitate firm decisions. 
being taken on the various issues before us. 


Recommendations 
All India Service of Engineers. The desirability 
of constituting an All-India Service of Engineers 
was underlined by the Co-ordination Board of 
Irrigation and Power Ministers at its third 
meeting held in New Delhi under the chairmanship 
of Shri S. K. Patil, Union Minister of Irrigation 
and Power. The Board requested the States, 
which had not so far agreed to participate in the 

scheme, to reconsider the position. 


Commending this suggestion to the Board, the 
Minister observed that the formation of an All-India 
Service would make for increased efficiency and serve 
as a unifying factor in the country. He said that 
the States would have the right to decide whether 
they could spare an officer or not for working in 
another State or at the Centre. 


The Board accepted the principle of rationalisation 
of pay scales in various projects under the Central or 
the State Governments or atuonomous corporations 
subject to the recommendations of the Pay Commission 
and the conditions in various States. 


Public Co-operation. To encourage public participa- 
tion in the execution of river valley projects the 
Board recommended that agencies lik> the Bharat 
Sevak Samaj, co-operatives and gram panchayats 
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might be allotted work at the prevalent schedule of 
rates without calling for tenders and advanced funds 
for preliminary arrangements. The Board also sygges- 
ted that no earnest money or security should be 
asked for or deducted from their bills. 


There was prolonged discussion on the report of 
the Board’s sub-committee on ways and means 
for ensuring optimum utilisation of available 
technical personnel and the «xpansion of training 
facilities. The Board accepted most of the recom- 
mendations of the sub-committee. It agreed that 
applications from personnel, already employed on a 
project, should not ke entertained by other projects 
unless the applicants produced clearance certificates 
from their present employers. This, the Board felt, 
would prevent haphazard movement of personnel 
which caused serious dislocation of work at projects. 


The Board noted that the Irrigation and Power 
Ministry had already initiated action on the establish- 
ment of employment exchanges at major river valley 
projects. To ensure security of service for temporary 
trained personnel, the Board suggested reservation of 
a percentage of posts by States in their permanent 
cadre, relaxation of age limits and benefit of past 
service in fixation of pay and seniority for those with 
satisfactory records. 


In this context, it also accepted the suggestion 
of the sub-committee for setting up zoral or regional 
organisations for co-ordinating the demand for and 
supply of technical personnel. 


Training of Technical Personnel 
In regard to the training of technical assistants, 
the Board urged that there should be uniformity in 
the standard of training and that this should be enfore- 
ed by an all-India body. 


As to the training of operators and mechanics, the 
Board was of the view that the centres at Kotah and 
Nagarjuna Sagar should be further consolidated and 
improved. The Board endorsed the view that the post- 
graduate refresher course of the Roorkee University 


Continued from page 15 
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should be made full use of by representatives from all 
States. The States should select graduate engineers 
for training on river valley projects ard in the Central 
Water and Power Commission in consultation 
with their Public Service Commissions one year in 
advance. The Board also urged the States to release 
technical men from non-technical posts, 


The Board recommended to the States to nominate 
an adequate number of serving officers for training 
at the Water Resources Development Training Centre 
at Roorkee. It felt that arrangements made by the 
Roorkee University authorities helped the trainees 
to acquire knowledge of the latest developments in the 
engineering field. 


Superannuation Age 
Regarding the question of raising the age of 
superannuation to 58, the Board suggested that the 
matter may be left to the decision of the States. 


The Board urged the States to follow strictly the 
“drill” laid down for the declaration of surplus machi- 
nery to ensure their optimum utilisation and conserve 
foreign exchange. It also said that river valley proje- 
cts should have the first preference for acquisition of 
surplus machinery and the project transferring the 
machinery and equipment should provide staff to the 
poneneg project for installation and, where possible, 
or operation for a short period at the new site. 


The Board noted the instructions of the Irrigation 
and Power Ministry to the State Governments and the 
project authorities in regard to economy in the 
execution of river valley projects. These instructions 
pertain to economy in the use of raw materials like 
cement and steel, in the expenditure on functions, 
like laying of foundation stones and on _ establish- 
ments, and increased adoption of indigenous material 
for construction purposes. 


The Board was of the view that the sponsoring 
Government should bear the expenditure for trairing 
of engineers in the technique of dam construction at 
the Bhakra-Nangal Project. 





Report on Use of Lime Mortar and Lime Pozzolan Mortar in place of cement 


George Oommen, Mr. Clarence Rawhouser, Shri 
U. J. Bhatt, Shri 8. K. Dhawan, Secretary. 


It has become absolutely essential to economise on 
the use of steel due to shortage of steel and foreign 
exchange and the following measures are suggested to 
be adopted with immediate effect for the duration of 
the second Plan period: 


Allowable Stress—(a) In the case of all tested steels, 
the allowable stresses are to be 20,000 Ibs. per 
8q. inch instead of 18,000 Ibs. per sq. inch forall R.C. 
structures except as mentioned in sub-para (b). 

(6) For water retaining structures, instead of 12,000 
Ibs. per sq. inch, the stress is to be equal to that given 
by the equation : 16000—40H where H is head of 
water. 

(c) Economies due to the use of square and deformed 
bars are to be studied by the Central Water & Power 
Commission and proposals in respect of these are to be 
finalized in consultation with the Chief Engineers, 


Extended use of Welding—Welding should be adopted 
instead of rivetting in structural fabrications and in 
place of overlapping in reinforced concrete work. 


Welding should be of high order and be in accor- 
dance with the appropriate I.8.I. Code. A detailed 
recommendation with respect to the extent of such 
use shall be drawn up by the C.W. & P.C. in consulta- 
tion with the Chief Engineers. 


Adoption of Prestressing Processes—The use of 
prestressing processes resultsin considerable economy. 
A systematic study of the costs and behaviour of the: 
structure already constructed in the country should 
be conducted and be made available to all the Chief 
Engineers. For the present, the high tensile steel 
required for this may be imported and after ascer- 
taining the annual requirements, nccersary steps may 
be taken to manufacture the high tensile steel in 
the country. 


Avoidence of the wastage of Steel—(a) In single and 
double storeyed buildings, no steel should be used 
for roofs. Lintels requiring reinforcement should be 
avoided. More extended use of wood, tiles and 
aluminium may be adopted. 

(b) In canal systems, no R.C. slabs are to be used 
in bridges and other structures for spans upto 20 ft.. 
Masonry arches are to be adopted. 
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Report on Use of Lime Mortar and Lime 
Pozzolan Mortar in place of cement 





The Following is the Report of the Sub-Committee of 
Engineers Seminar on two vital topies. 


Members of the Sub-Committee : 

Shri. M. 8. Thirumale Iyengar ; Chairman, Dr. K.L. 
Rao; Vice Chairman, Shri A. R. Venkataraman, 
Shri R. B. Chakravarti, Dr. R.C. Hoon, Shri G. N. 
Pandit, Shri R. L. Khanna, Shri T. 8. Murthy, 
Shri George Oommen, Secretary. 


The Sub-Committee considered the use of lime and 
lime mortar pozzolan in place of cement. The cement 
production in the country to-day is about 5 million 
tons a year and the demand of the various users is 
approximately 14 million tons per year, thus leaving 
a gap of about 9 million tons. Owing to the very short 
supply of the commodity in the country and in view 
of the construction activity envisaged in the second 
Five Year Plan, the following emergency rules are 
suggested for saving cement. 


Emergency Rules Suggested 

(1) No cement should be used in permanent or 
other type single-or double—storeyed buildings for 
walls; plastering on the inside must be done in lime 
mortar, wherever possible. Cement pointing must be 
adopted in place of cement mortar for plastering to the 
extent possible. Cement may be used where absolutely 
necessary in damp-proof courses, lintels, floors and 
roofs as required. 


(2) RCC slab in roofs and lintels to be avoided as 
far as possible except in earthquake zones. 


(3) The above p-inciple should be followed for all 
buildings in other sectors also to be built in the second 
Five Year Plan. 


(4) All gravity dams or portions of dams less than 
100 ft. high should be built in hydraulic lime, lime 
‘surkhi or other combinations and the us2 of cement 
is to be restricted only to provide top courses for 
overflow sections, galleries, piers, sluices and such, 
other special features. (By height of dam is meant 
the height above average bed level). Where lime 
or hydraulic lime is not available, efforts should be 
made to obtain this from. the nearest area. 


(5) If, in case of some dams higher than 100 ft., 
it is decided to use cement the proportion of cement 


is to be kept to a minimum by proper selection, 
grading of aggregates and ensuring strict control. 
Maximum size of aggregate is to be used. 


(6) When cement concrete or cement mortar is used 
in dams, it shall invariably incorporate pozzolan in 
suitable proportion. 

(7) In the case of approach roads, foot-paths, 
paved areas, parking places etc., a pitched or hard 
core base with a bituminous surface should be substi- 
tuted for concrete. If a concrete road is particularly 
desired its construction should be deferred till the end 
of the second Five Year Plan. 


(8) For canal linings, the Committee discussed 
the possibility of utilizing lime or limesurkhi concrete, 
in place of cement concrete linings. As sufficient 
data is not available with regard to the relative behavi- 
our of linings under different velocities, it is recomme- 
nded to conduct full scale experiment in different 
parts of the country. The expenses for this may be 
met from the provision for research in the second Five 
Year Plan for irrigation. 


(9) For canal works, such as cross-drainage works, 
bridges and falls, lime or lime surkhi mortar should be 
used as far as possible, as also arches adopted in place 
of RCC slabs. Cement concrete toppings over lime 
concrete may be used in places where indicated by 
design considerations. 


(10) It is suggested that CWPC in consultation with 
Geological Survey of India prepare and supply to the 
Chief Engine-rs of the various States and Projects 
the sourc°s where suitable lime and pozzolanic mate- 
rial are available. 


(11) The Central Water & Power Commission must 
prepare, with the assistance of the various research 
stations in the country and in consultation with 
Indian Standard Institution, a tentative standard . 
for lime and surkhi for immediate use. 


Report on “‘Economy in the Use of Steel” 


The followin: were present : 
Dr. K. L.. Rao,Shri A. K. Char, Shri M. L. Sood, 
Shri R. L. Khanna, Shri 8. Venkataraman, Shri 
[ Continued on page 14 








Refresher Course on Irrigation Works 





The next Refresher Course in Civil Engineering at 
the University of Roorkee will be held from 15th 
January to the 14th of April, 1958 for the serving 
Engineers in the country. 


This Course will deal with Irrigation Works. It will 
be of three months duration and is divided into two 
parts. Part I on Canals, Tube Wells and Soil Mecha- 
nics will be held from 15th January to 21stFebr: ary, 
1958. Part II on Foods and Flood Control, Design and 
Construction of Dams, Water Shed Management and 
Land Reclamation and Irrigation Research will be 
held from 8th March to 14th April, 1958. During the 
period from 22nd February to 7th March, 1958, the 
trainees will be taken on a tour to important Engineer- 
ing Projects like Bhakra Dam and other places of 
Engineering interest, where they will also receive 
instructions from various specialists at site. This 
tour is common to both the parts and forms an integral 
part of training in the Course. Trainee officers are 
also taken to Delhi and other neighbouring places for 
lectures, when it is difficult to get the lecturers to 
come to Roorkee. 


Syllabus 


Part I—Canals, Tube-Wells and Soil Mechanics. 
from 15th January to 21st February, 1958. 


CANALS 

. Various theories of design of chann«c Is. 

. Canal lining and flumes. 

. Hydrology, Collection of Statistics and Selection 
of Site for Headworks. 

. River training works including Guide Bunds and 
Groynes. 

. Wiers and Barrages. 

Silt Ejector and Silt Excluder. 

. Head Regulators and allied works. 

. Cross drainage works and bridges. 

. Falls, Regulators and Energy dissipation below 
falls. 

10. Distributory heads outlets and proportionate 

distribution etc. 
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TuBE WELLS 
. Water Cycle, Water Table etc. 
. Sub Soil formation, Porosity, Permeability etc. 
. Tubewell Irrigation Project and siting. 
. Types of tubewells and their design—Strainer Wells. 
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. Design of Cavity Wells. 

. Design of Gravel Shrouded Tube Wells. 

. Construction of wells and machinery for the same. 
. Tube-well failures, their causes and remedies. 


Som MrEcHaAnIcs 


. Physical and Mechanical Properties of Soil giving 


its behaviour as an Engineering Material—Basis of 
Soil Classification and Identifications, Theory of 
Soil Testing. 


. Soil Investigations, Soil Surveys including Geophy- 


sical methods, Soil Profiles etc. 


. Soil Compaction and settlement of earthen embank- 


ments, their stability. 


. Principles of Soil Stabilization, Various methods. 


and their constructional processes. 


. Movement of moisture in soils and soil drainage. 
. Stress Analysis of Soils. 

. Mechanical Tests of Soils. 

. Choice of foundations for buildings and bridges. 

. Laboratory experiments. 


Part II—Flood Control, Dams, Land Reclamaticn & 
Irrigation Research. 
From 8th March to 14th April, 1958. 


Froops & FLoop ConTROL 


. Catchment characteristics. 
. Precipitation, Snow Surveys, Rainfall-Runoff 


relationship and trends in rainfall and runoff. 


. Flood intensity, duration and volume, Flood 


frequency, Flood prediction and Flood warnings. 


. Causes of floods and methods of controlling them 


such as flood absorption, afforestation, bunds, 
diversions, their construction and reservoirs 


Design oF Dams 


. Basic considerations of design on rock and soil 


foundations ; Rolled fill, Rock fill, Arch, Buttress, 
Gravity, Composite and other types of dams and 
their suitability under various conditions of topo- 
graphy, siesmicity, hydrology, materia] availability 
and accessibility. 


. Flood routing, spillway studies and spillway capaci- 


ty 


. Modern trends in design of dams and rpm on 


rock and permeable soils. Design of galleries, 


outlet works, pen-stocks ete. 


. Energy dissipation, stability analysis. Design of 


blocks and _ lifts. 
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. Instrumentation in dams and evaluation of structu- 
ral behaviour from instrument observations. 

. Role of dams in basin-wide development and their 
economics. 

. Aerial Survey. 

. Prestressing theory and practice 


CoNSTRUCTION OF Dams 

1. Foundation treatment, drilling, grouting treatment 
of faults and weak zones. 

. Quality control and testing of concrete on large 
dams. 

. Control of concreting operations. 

. Batching and mixing of concrete for a large dam. 

. Air entrainment in concrete and air entraining 
agents. 

. Construction of tunnels, blasting excavation, muck 
hauling, pumpcrete, lining of tunnels, grouting 
tunnel excavation under pressure. 

. Construction of Coffer dams. 

. Construction machinery:—Earth moving, compac- 
tion, rock excavation, drilling, pumping, aggregrate 
plant, Concrete Plant for processing, mixing and 
placing, Conveyors etc. 
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Continued from page 3 


WatTeErR SHED MANAGEMENT & LAND RECLAMATION. 

1. Types and causes of Soil erosion and its conserva- 
tion. 

2. Causes of formation of Usars and their reclamation. 

3. Water logging and methods to combat the same. 

4. Silt yield of catchments, Silting of reservoirs, Silt 
Surveys, density currents, Silt prevention and 
control. 


IRRIGATION RESEARCH 

1. Importance and role of Model Experiments in 
solving river training problems and design of Irriga- 
tion and Foold Control works. 

2. Electrical Anology Methods. 

3. Photo-elasticity. 

4. Electronics as applied to precision measuring 
devices, 

5. Testing of Earthen Dam Sections and their design. 


TouR 
Visit to important Engineering Projects like Bhakra 
Dam and other places from 22nd February to 7th 


March, 1958. 


Stalingrad Hydro-electric Station 





Fig. 4.—Work on the power house 


development is a reservoir holding 32-2 cubic kilo- 
metres of water with a surface area of 3,200 square 
kilometres. This will improve navigation over a 
considerable stretch of the Volga and a number of its 
tributaries. 


Work on the construction of the stalingrad hydro- 
electric Station is making good progress. During the 
first half year, 870,000 cubic metres of concrete were 


laid. The town of Volzhsky is being erected for the 
builders on the left bank of the river. When the station 
has been completed, Volzhsky will become the home 
of the workers and engineering and technical personnel 
of the industrial enterprises now going up in the vici- 
nity of the hydro-development scheme. 


It is planned to block the channel of the Volga and 
launch the first generating units at the end of 1958. 








Economic aspects of generation 
of electric power from nuclear sources 





The purpose of this section is to bring into focus the 
factors which enter into the economics of nuclear 
power generation, to present official information 
available on the economics of the subject and to 

rovide perspective as to future possibilities. The 
atter objectives are complicated by the lack of ex- 
perience in the generation of power by nuclear means 
and by the fact that technical developments are 
proceeding rapidly. 


On the basis of its technology as conceived today, 
the exploitation of nuclear energy depends upon the 
natural occurrence of the nuclear iso known as 
uranium-235, and the artificially produced isotopes 
uranium-233 and plutonium-239. These isotopes, 
in their nuclear interaction with neutrons, undergo 
a process called fission, which is accompanied by the 
release of energy. A device known as a nuclear reactor 
makes it possible to promote and control the fission 
prosess. The energy appears in the form of heat and 
is removed from the reactor by a suitable coolant. To 
date, no practical method has been discovered for 
directly converting the fission energy into any other 
form than heat. This fact is important, for it requires 
that conventional methods (e. g. turbine-generator 
systems) be employed in conjunction with reactors 
to produce electric energy. 


In discussing resources of nuclear fuel it is desirable 
to distinguish between two types; (a) fissionable 
material, and (b) fertile material. The prime fissionable 
material resource is uranium-235, which is contained 
in natural uranium to the extent of about 0.7 per cent. 
Fertile materials known today consist of (a) uranium- 
238, which is predominant in natural uranium to the 
extent of about 99.3 per cent. and (6) thorium, which 
consists of only one isotope, thorium-232. These ma- 
terials are called fertile since by nuclear interactions 
with neutrons in a reactor they can be converted into 
the fissionable materials plutonium (produced from 
uranium-238 ) and uranium-233 ( produced from 
thorium-232), which can be used as nuclear fuels in 
addition to uranium-235. 


Some kinds of reactors can be fueled with natural 
uranium, while others require enrichment of the 
content of fissionable material. No matter what fuel 
is used, however, during consumption in a reactor, 
products and conditions which interfere with opera- 
tion are created. The fuel must therefore be removed 


from the reactor after a certain time. The fissionable 
material which is left in this fuel or has been produced 
in a fertile material will in many cases be used for the 
fabrication of some new fuel. But this is possible 
only after complicated operations of chemical proces- 
sing and refabrication. 


The process of ‘“‘burning”’ a nuclear fuel is therefore 
much more complicated than the combustion of a 
conventional fuel. As a consequence the amount of 
energy which can be actually produced from a unit 
mass of uranium, for instance, can vary considerably 
according to the type of reactor used and the way 
of fuelling this reactor. Thus it is expected that in 
some natural uranium reactors under construction 
3,000 megawatt-days of heat will be extracted 
from each ton of uranium. This is approximately the 
equivalent of the heat from 10,000 tons of coal. In 
this case, however, substantial quantities of plutonium 
would also be produced in the fertile uranium-238. 
By recycling and burning this plutonium in areactor, 
upto ten times as much energy could possibly be 
produced from each ton of uranium. It is further 
hoped that by using a icular type of reactor 
known as the “fast breeder’’ it will be possible in the 
future to increase the amount of energy extracted from 
uranium by still another order of magnitude. One 
ton of uranium would then be the equivalent of per- 
haps one million tons of coal. 


This method of producing energy is only on the 
threshold of its application, and in most conditions 
its cost is as yet higher than that of available alterna- 
tives. Although in the early stages the cost of pro- 
ducing nuclear power necessarily includes support to 
development efforts, how rapidly the use of atomic 
energy will go beyond the threshold depends very 
largely upon the extent to which that energy may be 
economical under specific conditions. But its ultimate 
consequences may be quite remarkable in reducing 
dependence on conventional sources of energy, and 
because nuclear fuel does not require heavy transport 
facilities, the possibilities for the economic location 
of nuclear power plants may be significant in future 
economic development. 


MAJOR ELEMENTS IN COST OF NUCLEAR POWER 

As just stated, the cost of producing electric power 
from nuclear fuel is at present relatively high and this 
despite the fact that a small quantity of fuel has a 
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high potential energy yield. There are two major 
elements: the large total investment needed for 
equipment and structures, and the cost of providing 
and using the fuel. 


Investment Costs of a Power Reactor 

The first major element is the heavy investment 
called for by the special requirements of a nuclear 
power reactor, which involves complex engineering 
construction, and the use of special materials which 
have to meet unusual performance specifications. 
Further complications arise because of the presence of 
radiation, which results in direct costs for shielding 
and containment and in indirect costs because even 
conventional equipment used in conjunction with a 
nuclear reactor may have to meet standards which 
are higher than usual. Moreover, very great precision 
is required in the design, manufacture and construc- 
tion of some parts of the reactor. Although there are 
many different types of reactors, all of them must 
satisfy exacting standards and today, therefore, in- 
volve heavier capital expenditure than do conven- 
tional thermal power plants. The nuclear power plants 
contemplated for the near future may require as 
much as twice the capital required per kilowatt for 
conventional thermal plants, though this difference 
may be expected to diminish in a more distant future. 


As to economies of scale, although there may be 
some variation among different types of nuclear 
power plants, costs per kilowatt of capacity will 
generally be lower for plants of larger size. 


Fuel costs 

As the investments for a nuclear power plant are 
high, nuclear power can only be competitive at the 
generating station if its fuel costs, the second major 
element in costs, are low. Fuel costs comprise : (a) 
charges to cover investment for fuel inventories in 
various stages of fabrication, in the reactor and in 
storage or chemical. processing after removal from 
the reactor,.(h) chayges to cover the cost of fuel 
material actually consumed in the reactor and (c) 
additional charges for chemical processing and waste 
disposal. In computing the over-all fuel costs for a 
particular reactor these charges may be offset in part 
by credits for the value of such fissionable material 
as is recovered from the reactor and possibly by the 
value of other by-products. 


The prospects of achieving sufficiently low fuel 
costs are encouraging. At the present time, however, 
the lack of: knowledge on the technical performance 
of the fuels as well as on processing and fabrication 
costs is a source of uncertainty in the cost of nuclear 
power. 


Cost and load factor 

For any given reactor, costs per unit of power 
generated fall markedly as the number of kilowatt- 
hours sent out increases. To be economic, nuclear 
plants would need to operate for a large number of 
hours per year without interruption, and for this 
reason should generally be integrated with other 
generating units which can absorb load fluctuations 
and peaks so that the nuclear plant may be used for 
base-load operations. 


It is important to note that in the preparation of 
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estimates of cost per kilowatt-hour for nuclear power 
plants a high load factor has generally been assumed. 


POWER PLANTS AUTHORIZED FOR 
CONSTRUCTION 

The replies to the Secretary-General’s questionnaire 
show that although great resourceshave been devoted 
to the development of nuclear power, its application 
to the generation of electricity was still mainly on an 
experimental basis at the end of 1956. Up to that 
time electric power generated by nuclear means had 
been provided for public consumption in France, 
the Union of Soviet Socialist Republics, the United 
Kingdom and the United States of America by ex- 
perimental reactors which in most cases were not 
primarily devoted to the generation of electric power. 
The quantity of electric power supplied by this means. 
is small except for the United Kingdom Calder Hall 
plant of some 70,000kW capacity, officially opened 
in October, 1956. Even this plant, according to the 
United Kingdom’s reply to the Secretary-General’s 
questionnaire is a dual-purpose plant for the pro- 
duction of plutonium, with electricity as a by-product. 
This plant is not typical of the power plants to be in 
operation in the next few years, which are being 
designed primarily for the production of electric 
power. 


It is expected that by the early 1960s several coun- 
tries will be using nuclear power for the production 
of electricity. Projects in operation, under construc- 
tion or in various stages of planning, provide the most 
appropriate basis on which to estimate the probable 
levels and trends of the costs of nuclear power over 
the next few years. Because of the lack of experience 
in the operation of nuclear power plants under normal 
commercial conditions, much conjecture necessarily 
enters into any estimate of the economics of their 
operation. 


Most of the plants under construction or authorised 
in the six countries, namely, Brazil, Canada, France, 
United Kingdom, U.8.8.R and United States are inten- 
ded to provide experience in construction and operation 
of nuclear power plants rather than to meet directly 
immediate power needs. However, some of them, 
notably those in the USSR and the United Kingdom, 
are also designed to relieve immediate fuel and er 
problems. Mainly for technical reasons, the large- 
capacity plants expected to be in operation by the 
early 1960s are limited to certain types. At a later 
stage other types, based upon techniques now being 
developed and expected to result in greater efficiency 
and consequently lower cost per unit of output, may 
be introduced. 


The first important thing to bear in mind in examin- 
ing the various factors which enter into the costs of 
the power to be generated by the large-scale reactors 
by the early 1960s is that specific assumptions as to 
their performance and conditions of operation must. 
be made in estimating costs. Even that part of the 
construction costs which may be based on prices of 
marketed materials and on project bids may contain 
larger conjectural elements than would be the case 
for the construction of, say, a conventional thermal 
plant, because of the special engineering problems in- 
volved. The conjectural element involved is greater 
in regard to the judgements to be made on fuel per- 
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formance, reliability of the plant in operation and 
its length of life. 


Investment costs per kilowatt 
The capital cost per kilowatt may be calculated in 
relation to installed capacity or in relation to net 
electricity sent out. This latter is more suitable 
for determining the cost at which power can be 
supplied for consumption. 


The capital outlays for reactors are substantially 
higher per kilowatt of capacity in small than in large- 
capacity plants, according to present estimates. Not 
all systems are equally adaptable to small-power use. 
Thus, for example, gas-cooled, graphite-moderated 
reactors using natural uranium at present being deve- 
loped for large power generation are not suitable for 
small-capacity use. Other types of reactors techni- 
cally more suitable for small scale are being developed. 
By the use of heavy water as a moderator or by the 
use of enriched fuels, it is possible to go to reactors 
of smaller capacity. These alternatives, however, in- 
volve substantial additional investment. Considerable 
efforts are being put into developments of technology 
for small-scale reactors in the United States. 


It is important to note that fuel inventories may 
account for a significant part of capital costsand may 
differ widely for different reactors. In the case of the 
United Kingdom, for example, capital costs for the 
projected plants of 150,000 kilowatt nett electric 
capacity amount to £115-£125 ($322-350) per 
kilowatt installed, excluding fuel inventories, and 
£140-£150 ($392-420) per kilowatt installed when 
fuel inventories are included. In the United States, 
inventory costs have been estimated at approximately 
$93 per kilowatt for a gas-cooled plant of 150,000 
kilowatt electric capacity, per kilowatt for a 
heavy water plant of 250,000-kilowatt electric capa- 
city, and between $60 to $90 for a sodium graphite 
plant per kilowatt electric capacity. 


Costs per kilowatt-hour 
To arrive at costs for energy produced, fixed 
charges, fuel costs and operating costs must be con- 
sidered. It should however, beremembered, in compar- 
ing costs for various reactor systems, that fuel and 
capital costs are interrelated, and are not interchange- 
able among different reactor systems. 


(a) Fixed charges 

Fixed charges will account for a large proportion 
of the total costs per kilowatt-hour in the case of 
nuclear plants because of the large capital investments 
required although estimates*may vary considerably 
for different type reactors and because of different 
practices in making estimates. 


Depreciation presents a special “problem because 
of uncertainties as to the length of life, which should 
be attributed to the nuclear portion of the plant. 
This depends on technological factors of which there 
is as yet incomplete knowledge. Estimates vary 
considerably. In the United Kingdom a fifteen-year 
life is assumed for the nuclear portion of the plant 
and a thirty-year life for the rest of the plant, while 
an over-all-figure of twenty years is adopted for the 
whole plant, taking into account that it may not prove 
economical in practice to maintain the non-nuclear 
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portion of the plant in operation after the original 
reactor is taken out of service. Other estimates use a 
life expectancy of twenty years for the nuclear por- 
tion and an expectancy of thirty-three-and-a-third 
years for the conventional portion of the plant, and 
— a life of twenty-five years for the plant as a 
whole. 


Although insurance costs represent a small pro- 
portion of total costs, because of special risks and a 
lack of actuarial experience, they can be expected to 
be higher than for conventional plants. 


Of course the computation of fixed charges is in- 
fluenced by such factors as the terms under which 
capital may be obtained and the rates and forms, of 
taxation, factors which vary from country to country. 


To minimize the effect of fixed charges on costs per 
kilowatt-hour countries now developing nuclear 
power plants for industrial application plan to operate 
such plants at a load factor of 60 to 80 per cent. This 
is true in the Soviet Union, the United Kingdom and 
the United States of America. 


(b) Fuel Costs 

The fuel component of power generation cost of 
any reactor will depend upon a large number of varia- 
bles (fabrication, reprocessing and waste disposal, etc) 
and must, ofcourse, be calculated individually for 
each particular reactor system. It must be remembered 
that since fissionable material in the reactor fuel 
cycle represents a large amount of immobilized capital, 
inventory charges are made against the fissionable 
material held in the fuel cycle. At present all supplies 
of nuclear fuels are government-controlled, and costs 
of production have not been released. In addition the 
ability of nuclear power to compete with conventional 
power will depend to a significant extent on inter- 
governmental agreements on financial conditions, 
provision of fuel, fuel prices fabrication and repro- 
cessing of fuels and inventory charges. 


(c) Operating and maintenance 

Although operating and maintenance costs re- 
present a small proportion of total costsin almost all 
estimates for nuclear power reactors, there is a consi- 
derable range between the different estimates. For 
the earlier nuclear plants it is generally assumed that 
maintenance costs will be somewhat higher than for 
a conventional plant under similar conditions. 


Although by 1960 only a smallnumber ofreactors in 
a few countries will be generating electric power for 
public consumption, it appears that a substantial in- 
crease in the supply of electric power from nuclear 
sources may take place in the following ten or fifteen 
years. The extent to which this possibility will be 
realized will depend very largely upon the effects of 
technical improvements on costs, and the time re- 
quired to achieve these improvements. 


It may be expected that both capital costs and fuel 
costs will be reduced as experience is acquired. As 
various sectors of industry become adjusted to supply- 
ing the demands for the construction of nuclear power 
plants, certain economies may be achieved in pro- 
duction. Since some of the special materials and 
equipment needed for nuclear power plants are now 
being produced in small quantities there are many 
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British Company to Floodlight Niagara Falls 





A contract to floodlight Niagara Falls with a new 
British-designed colour floodlighting system to replace 
the existing one has been awarded to the Amalgama- 
ted Electric Corporation Ltd., Canadian subsi- 
diary of The General Electric Co. Ltd., an entirely 
British concern. The contract, awarded by the Niagara 
Falls Illumination Board, comprised of corporate 
members from both sides of the border, is worth 
£55,000. 


The floodlights will be mounted on the Rotunda in 
the Queen Victoria Park, whichisthe hub of Niagara 
Parks commanding an unequalled view ofthe Niagara 
Falls where some 120 million gallons of water per 
minute drop 165 feet to the river below. Ten projectors 
will illuminate the 2,600 ft. wide Canadian Horseshow 
Falls 1,700 feet away; three more will be directed 
towards the Upper Rapids, two will light the rock 
face at the base of Goat Island joining the two falls, 
and five will illuminate the American Falls 3,000 feet 
away. 


Although they will consume no more power than the 
24 floodlights which they will replace, the brightness 
provided by the new G. E. C. floodlight projectors 
will be at least four times as great. 


The floodlighting system was devised by G. E. C. 
lighting engineers working in conjunction with the 
Company’s Research Laboratories, Wembley. The 
initial presentation of the scheme was made to the 
Niagara Falls Illumination Board last November, and 
to assist this presentation a tape recording supporting 
the more detailed and highly technical specification 
was flown to Canada. 


Representatives of the Niagara Parks Commission 
some four months ago attended a large scale working 
demonstration of a specially designed G. E. C. proto- 
type projector in afieldat Stanmore, Middlesex. A dis- 
tant hill chosen for its topographical similarity to the 
falls at Niagara was camouflaged andsmoke and water 
used to represent Niagara Falls. A supply of smoke 
bombs was obtained from the producers of the new 
British film ‘‘Dunkirk’’, and cascades of water were 
supplied by hoses of fire brigades from the G. E. C. 
factories at Hammersmith and Wembley and the 
Company’s Research Laboratories at Stanmore. 
‘‘Walkie-talkie’’ was used to controlthe demonstration, 
the recorded sounds of Niagara were played as a back- 
ground, and a running commentary was broadcast. 


The prototype unit was subsequently shipped to 
Niagara, where the final decision was taken following 
a demonstration on the falls of the G.E.C. unit and 
an alternative American proposal. Senior representa- 
tives of the G. E. C., London, conducted this demons- 
tration and took part in the final negotiations, 


Twenty specially-designed weather-proofed high- 
current density carbon-are projectors incorporating 
remotely-controlled automatic colour-changing devices 
and wide-beam arrangements will be used to provide 
a large range of dramatic lighting effects. The projec- 
tors, which will be supplied under sub-contract by 
Savage & Parsons Ltd. of Watford, will be equipped 
with a forced ventilation system which has been 
evolved to operate under the varying climatic condi- 
tions experienced at Niagara. 


Despite modern developments. in light sources, 
experiments at the Company’s Research Laboratories 
proved that the best light source for floodlighting the 
falls effectively was the high current density carbon- 
arc. The optical system is provided by a parapoloidal 
silvered glass reflector approximately 90 cm. in diame- 
ter having a focal length of 42 cm. The crater bright- 
ness of the arc will be in the neighbourhood of 80,000 
candelas persquare centimeter, giving a beam intensity 
of 210 million candelas. 


Attached to the front of each projector is a housing 
which provides automatic colour changes by a series 
of five 37 in. square colour filters held in metal frames. 
The filters can be used individually orin combination 
to provide arange of 15 colours. Eachof the large 
filter frames will be operated by individual motors, 
and the colour for each projector will be selected and 
brought into its operating position from a remote 
switch board. 


The weatherproof housing and the automaticcolour 
change mechanism was the result of extensive experi- 
ments by G.E.C. lighting engineers. Forced ventilation 
from a high speed motor-driven blower is provided to 
prevent rapid fading of the colours due to the heat 
generated by the arc. This provides a positive air 
pressure within the housing, which is fitted with a 
non-return valve, thus ensuring that spray from the 
falls does not enter and damage the mechanism or 
destroy the colour media. 
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Rihand Hydro-Electric Power Station 
in Uttar Pradesh 


The 300 mW Rihand Power Station will be sited at 
Pipri in the Mirzapur District of Uttar Pradesh and 
will feed ten key 132 kV Grid Sub-stations of the 
Rihand Transmission Net-work. Initially the power 
station will have five 77,000 h.p. vertical Francis 
type water-turbines coupled to five 55,000 kVA 
alternators. The complete power station equipment 
comprising turbines, alternators, indoor switchgear 
and station transformers are being supplied by the 
English Electric Company. 


As an example of generating plant being built by 
the Company for other parts of the world, the hydro- 
electric contracts that are now being executed by the 
Company for North America alone total] over 4,500,000 
h.p. 


The power plant for the Rihand Power Station is 
being manufactured at the Company’s Works at 
Rugby and at Netherton in the United Kingdom. 
The photograph shows the draft tube for the first 
Rihand turbine assembled and erected in the Com- 
pany’s Works at Netherton. The five draft tubes 
have been shipped and two have already arrived in 
India where they are now being assembled prior to 
erection. 


This company has already supplied to the U.P. 
over 120 mW of hydro-electric power plant and 
steam turbine plant including that at the Riverside 
Power Station, Kanpur, which supplies electric power 
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to most of the factories—textile, leather and oil—at 
Kanpur, the largest city in the State of Uttar Pradesh. 
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Economic aspects of generation of electric power from nuclear sources 


possibilities for cost reductions as the scale of output 
increases. Improved fabrication methods, better fuel 
use and increased “burn-up,’’ reduction in fuel in- 
ventory requirements and improved methods of pro- 
cessing and recycling the fuel will lead to an increase 
in output for a given outlay. 


More efficient types of reactors may also be expected 


to be developed as a result of the experimental work 
already under way in many countries on a variety of 
reactor types. In all cases improvements which can 
be applied to power production are dependent upon 
co-ordinated and extensive efforts of research and 
development in many fields. (Hatract from the Report 
of the Secretary General of the United Nations,) 
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Editorial 


After the station identification has been repeated 
14 times, the meteorological data is sent out three 
times per broadcast. Between the second and third 
repeats the wind and rain gauge totalizers are reset 
at zero, as a means of checking the perfect functioning 
of the equipment. 

The broadcasts in Morse code require no special 
receiving equipment and can be heard by any radio 
operator. The length of an entire broadcast is less 
than two minutes, during which time (after the 40- 
second station identification, which gives the listener 
time enough to tune his receiver properly) the data is 
transmitted three times. 


With eight broadcasts every 24 hours, the daily 
consumption of the station is 2 ampere-hours at 24 
volts. If there is no wind at allto run the generator, 
the station is capable of operating four months with a 
normal battery power of 250 ampere-hours. 


The watertight cabinet, the chronometric equipment 
and the batteries are installed inside a shelter built 
according to regional and climatic conditions. 


The thermo-hydrometer unit is placed in a special, 
individual shelter located about 100 feet from the 
main station shelter, as is the rain gauge. 


The wind gauge and wind vane are placed atop one 
of the pylons which also serves as an antenna. The 
wind-powered generator is on the upper part of a 
tripod, also used as an antenna. 


The pylons are built on the vertexes of a triangle 
with sides measuring 65 feet and located in an open 
area, with no important obstacle (hill, screen of trees) 
less than 660 feet from the wind gauge and wind 
generator pylons. 




















Editorial 


With the acceptance of the WelfareStateand planned 
economic development allocation of capital resources 
is becoming highly centralised. Side by side with this, 
a concomitant grievance is developing in many minds 
that these resources are not being equitably and fairly 
distributed. Whether there is any real justification 
is such a criticism or not only facts can show. But 
unfortunately such a grievance is being seriously 
nurtured in the South, both among the educated as 
well as the rest. Therefore, it is but proper that an 
analytical statement covering at least the last 10 years 
be placed before the country. But more important 
than this is the urgent need to formulate a proper set 
of criteria to select projects for execution and for 
allocation of capital resources, so that each decision 
may be tested and measured publicly to the satis- 
faction of democracy. Inthe absence of such a set of 
agresd and publicly known criteria, democracy 
-degenerates into a mere scrable for power and those 
who have the maximum pull with the powers-that-be 
reap the most advantage whether merited or not. 

« . * 


Automatic Meteorological Stations 

Setting up a wide network of weather observation 
-stations is not always an easy task particularly in 
out-of-the-way parts of the country. Personnel and 
communications problems are often difficult and 
costly. It is, therefore, of great interest to learn of the 
recent French equipment which is mostly automatic 
in nature. After preliminary studies and design 
supervised by the National Meteorology Department, 
a French firm now builds a complete unit for trans- 
mitting by radio (or by cable) the principal elements 
for meteorological observations (pressures, tempera- 
tures, humidity, direction and speed of winds, rain- 
fall) over a distance up to 950 miles. 


Normal Morse code is used for radio telegraphy 
transmission, and can be picked up by any ordinary 
receiver. Traditional, proved measuring devices that 
have been used for many years by meteorological 
services determine the values of the weather elements. 
Radio transmitters and similar equipment were 
-chosen for sturdiness and simplicity, so as to assure a 
perfect functioning of the automatic station. Units of 
this type have been in service for several years in the 
‘Sahara desert and in Madagascar. 


The use of automatic stations means a considerable 
saving. With the regular information broadcast 
automatically every three hours, only one qualified 
observer is necessary to keep climatological records 
and to make additional observations. 


The station is run by a series of batteries kept in 
constant charge by a windpowered generator, also of 
French construction. Meteorological equipment in- 
cludes : 


o 

—a barometer, 

—a thermo-hydrometer, 

—a wind gauge, provided with a tolatizer for mea- 


suring wind speeds during the 10 minutes preced- 
ing the observation, 

—a wind vane, 

—a rain guage, also provided with a totalizer for 
measuring rainfall since the previous observation. 


Two independent radio transmitters are tuned to 
different wave lengths, one for daytime use and the 
other for night broadcasts. A mechanical translator, 
governed by a clock, makes the round of all the metoro- 
ligical equipment every three hours, transcribes into 
Morse code the various information to be broad- 
cast, and chooses the proper transmitter according to 
the hour. Most of this equipment is housed in a water- 
tight cabinet. 


Aside from the series of batteries, the wind generator 
and the pylons, equipment outside the cabinet in- 
cludes the horocontactor and its regulator, the wind 
guage, the wind vane, the thermo-hydrometer and 
the rain guage. A network of cables with detachable 
plugs connects the units. 


At prescribed hours and by means of relays, the 
chronometric device selects the radio transmitter 
which is to broadcast and starts the translator on 
its rounds. At each broadcast, the station sends out 
the following meteorological information : 


—atmospheric pressure in half millibars. 

—air temperature in half degrees Centigrade. 

—relative humidity in hydrometric degrees. 

—average wind speed, based on a 10-figure code, 
during the ten minutes preceding the broadcast. 

—wind direction in terms of a compass card. 

—tainfall since the preceding broadcast, in a 
10-figure code. 

—indication of rainfall at time of broadcast. 


The meteorological instruments used are of a current 
type in which the recording cylinder has been replaced 
by a two-scale contact stud collector (units and tens). 


When the translator reads an instrument, the style 
of the instrument touches a collector, and according 
to the contact stud touched, completes the circuit to 
one of 10 cams on a reading unit. These cams move in 
front of two series of 10 brushes, each series being 
connected electrically to one of the contact stud 
scales of the instrument collectors (units or tens). 
When the current reaches the collector, and therefore 
one of the brushes, a Morse signal is broadcast, gover- 
ned by the boss on the corresponding cam. If the 
style should touch two neighbouring contact studs 
simultaneously, two neighoring cams of the reading 
unit are activated. The bosses and adjustment of 
these cams are such that the two cams on charge 
produce a third Morse signal, different from that 
which is broadcast if only one of the cams is on charge. 
This unique method enables pressures to be read in 
half millibars and temperatures in half degrees 
Centigrade. 


[Continued on page 22 











Letters to the Editor 


I have read with interest the MAITHON DAM 
SPECIAL ISSUE, 1957 of your Journal published on 
the occasion of the opening of Maithon Dam of the 
DVC. The article by Sri. P. S. Rau, Chairman, 
DVC, “SOME THOUGHTS ON DAMODAR’” is really 
illuminating and inspiring. The grand vista of power 
development schemes opened by him is thought- 
provoking. 


Sri. Rau has mentioned that the DVC is comtem- 
plating to build another (third) thermal power station 
nearabout Bokaro in the Jharia coal-field areas. 
I have no doubt that all the skill and judgement of 
the DVC engineers have been brought into play before 
the final selection of site, but I would like to put for- 
ward a few points which may be: worth pondering 
before locating the major thermal station. 


The load centre of the DVC System will be at the 
eastern end on account of the highly industrialised 
areas of Caleutta and Jamshedpur and it will be so 
for alltime to come. Theabove areasare far away from 
Bokaro region and transmission of large blocks of 
power from such long distance over the existing trans- 
mission system of the DVC, which will be fully loaded, 
will invariably present problem of voltage regulation 
and security of supply under line outage conditions. It 
is, therefore, very likely that with the addition of the 
third thermal power station in Bokaro area, the DVC 
will be forced to build additional long high voltage 
transmission lines to meet the demand for power satis- 
factorily involving capital expenditure of several 
crores. Transmission of power in such case will be 
subject to more weather hazard and costlier too, if 
the load centre is further away. 


Availability of water willbe problematical if the pro- 
posed station is situated upstream of the Flood 
Control Reservoir. It will ofcourse be costlier in any 
case. Whereas water supply will be assured and 
obviously cheaper, if the station is built further down- 
stream, i.e. below the confluence of Barakar and 
Damodar. 


The above indicates a more easterly location than 
Bokaro area. Nearer the location to Calcutta parti- 


cularly when there are sufficient provisions for ex- 
tensions of the power stations of the DVC and the 
West Bengal Government now under construction 
at Durgapur, the cost of power will go down consi- 
derably on account of transmission, lesser transporta- 
tion charges of the equipment of the generating 
station from the port to its site and colony and colony 
services. 


Coal supply will not be costlier down-stream. The 
benefit that will accrue from the less transportation 
charges of midlings from the projected coal washaries 
to the proposed thermal station in Bokaro area will 
be largely offset by the other disadvantages stated 
earlier. 


The matter, however, needs very careful and tho- 
rough study with an open mind by all interested 
in the overall national interest. I would request 
you to kindly obtain the views of Sri Rau on all 
the above points. I would also request you to publish 
my comments and Sri Rau’s views on it in regard 
to the article in one of your future issues of the 
Journal. 


6, Iswar Ganguli Street, 


_ Prabhat Kumar Mitra, 
Calcutta - 26 
* 


Chartered Engineer 


Thank you for your letter No. PJ :ED-22297 dated 
the 26th October, 1957. I am glad my article has 
made people think. That was my object. 


It is clear that a large additional thermal power 
station is urgently required. My first reaction was 
Bokaro as it is there that the next large block of loads 
are expected to come up, namely the fourth Steel Unit 
near Bokaro and the Heavy Engineering Project at 
Ranchi. Investigations are now in hand to determine 
the best location for the power station and I am sure 
that my engineers would give due weight to all the 
relevant factors including those mentioned by Shri 
Mitra in coming to a decision. 


P. S. Rau, 


Damodar Valley Corporation, 
Chairman 


Anderson House, 
Calcutta - 27 
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